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PREFACE   TO   SEVENTH   EDITION. 


Since  the  publication  of  the  Ex- Meridian  Altitude  Tables,  the 
authors  have  received  a  largfe  number  of  comraunications  from 
officers  who  have  used  the  Tables  under  almost  every  con- 
dition of  time  and  other  circumstances,  all  testifying  in  the 
most  unqualified  manner  as  to  their  practical  utility,  both  in 
giving  excellent  results  and  in  saving  the  labour  of  calculation, 
often  a  matter  of  consideration  to  the  navigator.  This  gratify- 
ing reception  of  the  book  has  proved  an  incentive  to  the 
publishing  of  a  new  edition. 

April,   1914. 
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THE 

EX-MERIDIAN   ALTITUDE    PROBLEM 

WITH  EXPLANATION  AND  USE  OF  TABLES. 


lb  often  happens  that,  although  an  observation  of  a  celestial  body  can 
be  well  taken  a  few  minutes  before  or  after  its  meridian  passage,  it  may 
be  totally  obscured  by  clouds  when  on  the  meridian. 

Hence,  to  secure  the  latitude  from  an  altitude  near  the  meridian  is 
of  the  highest  importance. 

The  great  practical  value  of  the  Ex-meridian  problem  can  scarcely  be 
over  estimated  in  these  days  of  quick  passages. 

Captain  Lecky,  in  his  valuable  work  entitled  "  Wrinkles  in  Practical 
Navigation,"  says,  "  In  addition  to  the  extreme  simplicity  of  the  Ex- 
"  meridian  problem,  it  has  this  to  recommend  it, — that  neither  is  the 
"  patience  taxed,  the  eye  fatigued,  nor  the  instrument  unnecessarily 
"  exposed    by   the   usual   weary   waiting   for   the    meridian    altitude." 

"Another  point  wherein  the  Ex-meridian  altitude  has 

"  a  pull  over  the  altitude  on  the  meridian,  is,  that  during  twilight  (the 
"  best  time  for  observing)  it  may  so  happen  that  there  is  no  star  then 
"culminating;  whereas  it  would  be  hard  lines  indeed  if  one  or  two 
"  could  not  be  found,  whose  hour-angle  east  or  west  permitted  the  use  of 
"  this  method." 

The  method  for  deducing  the  latitude  from  observations  near  the 
meridian,  exhibited  in  this  work,  is  one  of  great  precision,  and  is  applic- 
able with  equal  facility  to  observations  of  all  heavenly  bodies. 

In  the  spherical  triangle  formed  by  the  elevated  pole,  the  zenith  of 
the  observer,  and  the  celestial  body,  let 

h  be  the  easterly  or  westerly  hour-angle. 

p  the  polar  distance,  supposed  to  remain  constant  while  the  celestial 
body  describes  the  angle  h, 

c   the  co-latitude  of  the  observer. 

z^  the  zenith  distance  of  the  celestial  body,  ana 

z  the  zenith  distance,  when  on  the  meridian  of  the  observer. 

Then  for  the  superior  meridian  we  have 
z     =  p  {j^  c. 
Cos.  z    =  Cos.  p.     Cos.  c  4-  Sin.  p.     Sin.  c. 
Cos.  2^1  =  Cos.  p.     Cos.  c  +  Sin.  p.     Sin.  o.     Cos.  L 
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By  subtraction — 
Coa.z  —  Cos.  ^^i  =  Sin.  p.     Sin.  c  (1  —  Cos.  h). 

o    o*     1  /  \       2.  Sin.  p.     Sin.  c    o*    «  i 

2.Sm.H^.-^)=    sin.H.,+^)      ^''^    I 

Now,  the  observation  being  made  when  the  celestial  body  is  near  the 

meridian,  i  (zi  —  z)  and  h  are  small ;  thus,  expressing  the  former  in 

seconds  of  arc  and  the  latter  in  minutes  of  time,  we  may  write — 

/  N  c-     -I//       2.  Cos.  dec.    Cos.  lat  /^  o-      lerA^ 

(.,  -  .)  Sin.  r  =       sin.H^i+^)       0"  ^'"  'V 

Also  we  may  for  Sin.  J  (2^1  +  z)  substitute  Sin.  z,  or  Sin.  (lat.  +  c^ec.) 
_      _  Cos.  c?ec.    Cos.  ?a^.    Sin.  ^  15'  ,3 
^^       *  ~     2.  Sin.  (lat.  +  dec).    Sin.  1" 

If  we  represent  the  co-efficient  of  ^*  by  (7  we  have 

z^-  z  =  G.  h^ 
or  z  =^  z^  —  G.  k^ 

For  the  inferior  meridian  we  have 
0  =  p  +  c. 
Cos.  z  =  Cos.  p.     Cos.  c  —  Sin.  p.     Sin.  c. 
Cos.  01  =  Cos.  jp.   Cos.  c  —  Sin.  p.   Sin.  c.   Cos.  ir  —  K, 
By  subtraction — 

Cos.  01  —  Cos.  2;  =  Sin.  p.     Sin.  c.     (1  —  Cos.  ir  —  ^). 

Thence  as  before — 

Cos.  c?ec.    Cos.  to.   Sin.  2  15' 


^      ^^        2.  Sin.  (to.  +  cZec).   Sin.r    "^  ""  ^ 
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and         0  —  01  =  (7.   ir  —  h 


or  0     =  01  +  (7.    TT  —  ^ 

Table  I.  gives  the  corrections  to  be  applied  to  observed  altitudes  of 
the  sun's  lower  limb,  and  of  the  stars,  involving  for  the  sun — dip — 
refraction — mean  semidiameter  16' — and  parallax  ;  for  the  stars — dip 
and  refraction. 

Table  II.  indicates  the  intervals  of  time  before  and  after  the  meridian 
passage  of  the  celestial  body,  during  which  observations  may  be  taken. 

Table  III.  contains  the  value  of  C,  which  is  the  change  in  altitude 
during  the  minute  preceding  or  succeeding  the  meridian  transit. 

When  the  altitude  is  taken  near  the  inferior  meridian,  the  value  of  C 
will  be  found  in  that  part  of  Table  III.  where  the  declination  is  of  a 
contrary  name  to  the  latitude. 

G  is  tabulated  for  the  correct  latitude.  In  practice  the  navigator 
would  use  his  dead  reckoning  latitude  as  an  argument  to  find  (7,  and 
generally  that  will  be  sufficient.     Should  the  latitude  obtained  from  the 
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observation  differ  considerably  from  the  dead  reckoning  one,  re-enter  the 
table  for  another  value  of  G  and  re- work  the  observation. 


Table  IV.  gives  the  product  of  G  and  ^^  or  (7  and  ir  —  h.  This  product 
is  to  be  added  to  the  altitude  of  the  body  when  the  observation  is  taken 
near  the  superior  meridian — otherwise — subtracted  from  the  altitude,  or, 
which  is  the  same  thing  in  the  end,  added  to  the  declination. 

Table  V.  gives  the  approximate  apparent  time  of  the  meridian  passage 
of  the  principal  fixed  stars  at  the  superior  transit.  By  adding  or  sub- 
tracting 12  hours  to  these  times  we  can  obtain  with  sufficient  accuracy 
the  meridian  passage  at  the  inferior  transit.  This  Table,  in  conjunction 
with  Table  II.,  will  enable  the  navigator  to  select  suitable  stars  for  an 
ex-meridian  observation  during  twilight. 

The  following  Examples,  taken  on  board  H.  M.  S.  " Orlando'*  will 
illustrate  and  explain  the  use  of  the  Tables. 

EXAMPLE  L 
July  20th,  1889,  at  about  llh.  15m.  A.M.,  in  lat.  D.R.  28°  S.,  long.  D.R. 
177"  30'  W.,  the  observed  altitude  of  the  sun's  lower  limb  was  39°  53'  30'', 
when  a  chronometer,  which  was  fast  on  G.M.T.  Oh.  27m.  44s.,  showed 
llh.  40m.  47s.;  height  of  the  eye  16  feet.  Find  the  latitude  and  the 
direction  of  the  "  Sumner  Line." 


TimebyChron 11 

Error  fast     


m. 
40 
27 


s. 
47 
44 


G.M.T 11     13 

Equation  of  time -       6 


a  A.  T 11      7 

Long.  D.  R 11    50 


Westerly  hour  angle  23    17      0 

Easterly  hour  angle    0    43      0 


Sun's  obs.  alt 39    53 

Correction— Table  I +     10 


30 

48 


Sun's  true  alt 40  4  IS 

r2"00 1  I  38 

•  CA      10 3  5 

I     -06 1  51 


Mer.  alt.  at  place  of  obs 41    10    52 

Mer.  zen.  dist 48    49      8 

Declination 20    41    47  N. 


Latitude 28      7    21  S. 


The  azimuth  can  be  obtained  from  tables,  diagrams,  or  by  calculation, 

thus : — 

In  spherical  triangle  of  position 

Sin.  Az.  :  Sin.  hour  angle  : :  Sin.  pol.  dist.  :  Sin.  zen.  dist. 

Or  Sin.  Az.  =  Sin.  h.  Cos.  dec.  Sec.  alt. 

Sin.  k.  (Oh.  43m. Os.) 9270735 

Cos.  dec.  (20«  42') 9971018 

Sec.  alt  (40°  4') 10116171 


N.  130  11' E.  Sin.   9-357924 


On  chart  through  poi„t{J-g2-^-^2-T7s.}' 


draw  "  Sumner  Line  " 
W.  1S°  N. 

*  Entering  Table  III.,  with  lat.  D.R.  28*^  S.,  and  dec.  20'  40'  N.,  contrary  names  giyeg 
C  2"-16. 

Table  IV.,  with  hour  angle  43m.  Os.,  and  C  2"  16,  we  have  the  above  corrections. 
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EXAMPLE    II. 

July  16th,  1888,  at  about  8h.  p.m.,  in  lat.  D.R  8°  30'  N.,  long.  D.R. 
72°  30'  E.,  when  a  chronometer  which  was  fast  on  G.M.T.  3m.  40s.  showed 
3h.  35m.  Os.,  the  observed  altitude  of  Jupiter  near  the  meridian  was 
62°  24'  0";  height  of  the  eye  16  feet.  Find  the  latitude  and  direction  of 
"  Sumner  Line." 

h.      tn.      s. 


Time  by  Chron 3 

Error  fast 


35 
3 


0 
40 


G.  M.  T 3    31 

Long.  D.R 4    50 


20 
0 


Ship  mean  time   8    21 

Sid.  time  at  U.  M.  noon    7    39 

Acceleration  for  3h,  31m -I 


20 
1 

30 
5 


Sidereal  time  of  obs 16      0 

R.  A.  of  Jupiter 15    37 


56 
53 


Westerly  hour  angle 


23 


Jupiter's  obs.  alt 62    24 

Correction — Table  I.    .   -       4 


0 
27 


Jupiter's  true  alt 62     19    33 

»C/4"00 35     16 

{      06 32 


Mer.  alt.  at  place  of  obs 62    55    21 

Mer.  zen.  dist.  27      4    39 

Declination 18    36    24S. 


Latitude. 


8    28     15N. 


Sin.  Az.  =  Sin.  h.  Cos.  dec.  Sec.  alt 

Sin.  A.  (Oh.  23m.  3s.)  9-001756 

Cos.  dec.  (18°  360  9  9,6702 

Sec.  alt.  (62°  20')    10333176 

S.  11«  49'  W Sin.  9-311634 

On  chart  through  point  |  latfob^s.^S''^  28^-2  N.  \  ^^^"^  "  ^^^i^er  Line  "  W.  12'  N. 

•Entering  Table  III.,  with  lat.  D.R.  8°  30'  N.,  and  dec.  18*  36'  S.,  contrary  names  gives  C.  4" '06. 
From  Table  IV.,  with  hour  angle  23m.  Os.,  and  C.  4" -06,  we  have  the  above  corrections. 

tThe  line  of  position  may  at  once  be  projected  on  the  chart  without  calculating  the 
azimuth  us  follows  : — 


From  the  point  A  on  the  chart  lay  off  a  space  A  B,  taken  from  the  scale  of  longitude,  equal 
to  i  ^  (in  arc)  to  the  right  if  hour  angle  is  easterly,  and  to  the  left  if  westerly. 

On  the  meridian  through  this  point  B  lay  off  B  C,  the  value  of  Ch*,  taken  from  the  scale  of 
latitude,  in  a  direction  away  from  the  heavenly  body. 

Join  A  C,  which  is  the  line  of  position  requirecl.     This  method  of  projecting  the  line  of 
position  is  correct  as  long  as  the  hour  angle  limit  shown  in  Table  II.  is  not  exceeded. 
tFor  this  idea  we  are  indebted  to  Mr.  Niven. 

EXAMPLE  III. 
July  2nd,  1889,  at  about  6h.  10m.  P.M.,  in  lat.  D.R  30°  40'  S.,  long. 
D.R.  162°  45 '  E.,  the  observed  altitude  of  a^  Crucis  near  the  meridian  was 
57°  41'  30'',  when  a  chronometer,  which  was  fast  on  G.M.T.  Oh.  27m.  Os., 
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showed  7h.  51m.  30s.;  height  of  the  eye  16  feet.     Find  the  latitude  and 
direction  of  "  Sumner  Line." 


Time  bv  Chron 

Rrrnr    TjiQt. 

h.     m. 

7     61 

27 

s. 

30 

0 

Obs.  alt.  of  Star.... 
Correction— Table  I 

True  alt.  of  Star.... 

noo 

57 

41 
4 

30 
35 

G.  M.  T 

Long.  D.R. 

19    24 
10    61 

30 
0 

57 

36 

22 

9 

1 

55 
49 

*  C\    -40    

1  -07    

Mer.  alt.  at  place  of 

Mer.  zen.  dist 

Declination 

Latitude  

Cos.  dec.  Sec.  alt. 

obs 

9-207873 

9-664648 

10-271175 

8 

Ship  mean  time    

6     15 
6     3S 

30 
65 

7 
4 

36 

Acceleration  for  1 9li.  24m. 

58 

10 

28 

31 
62 

49 
29 

32 

Sid.  time  of  obs 

11.  A.  of  Star   

12    57 
12    20 

36 

27 

21  S. 

30 

39 

49  S 

Westerly  hour  angle  

37 

9 

Sin.  Az.  =  Sin.  h. 

Sin.  h.  (Oh.  37m.  9s.)  

Cos.  dec.  (62«  29')  

Sec.  alt  (57**  37')   

Sin. 



S.  8^W 

9143696 

r,     u     tiu         u      •  ^  flonff.  D.R.  162°  45' E.  "|  draw  "  Sumner  Line  " 
On  chart  through  point  [y^^%y^^_       go«  gg'.g  sj     E.  8'  S. 

*  Entering  Table  III.,  with  lat.  D.R.  30'  40'  S.,  dec.  62*  30'  S.,  same  name  gives  C  l"-47 
From  Table  IV.,  with  hour  angle  37m,  9s.,  and  C  V-^ly  we  have  the  above  corrections. 

EXAMPLE  IV. 
July  6th,  1889,  at  about  5h.  A.M.,  in  latitude  D.R.  33°  15'  S.,  longitude 
D.R.  172°  E.,  when  a  chronometer,  which  was  fast  on  G.M.T.  Oh.  27m.  lis., 
showed  6h.  6m.  ISsec,  the  observed  altitude  of  a^  Crucis  near  the  meri- 
dian below  the  pole  was  6°  2'  0";  height  of  the  eye  16  feet.  Find  the 
latitude  and  direction  of  "  Sumner  Line." 


Error  fast 

u 

27 

11 

G.  M.  T 

Long.  DR 

5 
11 

39 

28 

7 
0 

Ship  mean  time  

Sid.  time  at  G.  M.  noon    

Acceleration  for  5h.  39m 

17 
6 

7 
54 

1 

7 
41 
49 

6 

Sid.  time  of  obs  

0 
12 

2 

20 

43 

R.  A.  ai  Crucis  

26 

Westerly  hour  angle  from 
Superior  Meridian  ...  

11 

42 

17 

Westerly  hour  angle   from   In- 
ferior Meridian  

a 

J7_ 

_^ 

Star's  obs.  alt 6      2      0 

Dip  3    56 

Refraction 8    35 


Star's  true  alt 5    49    29 


Star's  declination  62  29  21  S. 

*C/"-70  3  40 

\    -06   18 

62  33  19 


27    26    41 
Star's  true  alt 5    49    29 


Latitude 33    16    lOS. 


*  Entering  Table  III.,  with  lat.  D.R.  33**  15'  S.,  dec.  62«*  29'  S.,  contrary  names  (set 
explanation  of  Table  111.)  gives  C.  0"-76. 

From  Table  IV.,  with  hour  angle  17h.  43s.,  and  C.  0"-76,  we  have  the  above  corrections. 
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Sin.  Az.  =  Sin.  h.  Cos.  dec.  Sec.  alt. 

Sin.  A.  (Oh.  17m  43s.) 8'887767 

Cos.  dec.  (62°  29')  ...  9664648 

Sec.  alt.  (5«  49') 10002242 

S.  2«  3'  W Sin.  8-554657 

n«  «i.«^4.  4-1 u    ^-^^  Honpf.  D.K  172°  E.    1  draw  "Sumner   Line 

On  chart  through  point|j^^-^^^  330  ^g,^  g  j       ^  3°  S. 


MAXIMUM    AND     MINIMUM    ALTITUDES. 

If  the  observer  be  changing  his  latitude,  or  the  heavenly  body  its 
declination,  the  meridian  altitude  at  the  superior  transit  takes  place  after 
the  maximum  altitude,  if  the  combined  effect  of  the  two  movements  be 
towards  separation,  and  before  if  towards  approachment. 

This  can  be  shown  in  a  simple  manner  by  supposing  the  two  motions 
united  and  wholly  performed  by  one — say  the  heavenly  body — as  in  the 
accompanying  figures  on  the  plane  of  the  celestial  horizon. 

Separation.  Approachment. 


Let  K  be  the  united  action  of  the  observer  and  a  heavenly  body,  in 
the  plane  of  the  meridian,  towards  separation  or  approach- 
ment in  knots  or  '  per  hour  or  "  per  minute. 

C  the  change  in  altitude  per  minute,  in  the  plane  of  the  meridian 
due  to  the  earth's  rotation.     Table  III. 

t  expressed  in  minutes  of  time,  the  easterly  or  westerly  hour 
angle  of  the  heavenly  body,  at  the  instant  of  maximum 
altitude. 

R  the  correction  to  be  applied  to  the  maximum  altitude  to  reduce 
it  to  the  meridian. 
Then  K  t  will  be  the  change  in  altitude  produced  by  the  movementt* 
in  latitude  and  declination. 

G  t^  will  be  the  change  of  altitude  due  to  the  earth's  rotation. 


(7i2  = 
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We  shall  have 

E  =  Kt  ^  Gt^  or  R  =  Kt  +  OP 

C  Ii  =  GKt  ^  C'U^  CB  ^  C  Kt  +  C  P 

It  is  evident  that  R  or  its  multiple  C  R  w^ill  have  its  maximum  or 
minimum  value  when  the  quantities  within  the  brackets  vanish,  that  is 
when 

C.  +  f=0  or  *  =  ±^- 

and  then         i2  =  +   -^V  =  +  0  i^ 
—    4  0         — 

t  will   be  an  easterly  hour   angle  when  the  observer  and  the 

heavenly  body  are  separating,  and  a  westerly  one  when  they 

are  approaching.     It  will  be  a  portion  of  apparent  solar, 

lunar,  planetary  or  sidereal  time,  according  to  the  celestial 

body  observed,  and  should  be  converted  into  its  mean  time 

equivalent,  when  mean  time  is  required. 

Rule  A. — If  the  ship  be  changing  her  longitude,  an  easterly  t  must 

be  incresLsed  by  a  westward,  and  decreased  by  an  eastward 

change  in  longitude,  to  obtain  the  correct  hour  ano-le. 

Rule  B. — The  converse  for  a  westerly  t 

Again,  the  meridian  altitude  at  the  inferior  transit  takes 

place  before  the  minimum  altitude,  if  the  tendency  of  the  two 

movements  be  towards   separation,    and   after,   if    towards 

approachment.       Consequently,  for    the    inferior    meridian 

Rules  A  and  B  must  be  reversed. 

EXAMPLE. 
February  1st,  1894,  in  lat.  D.R.  47°  45'  N.,  long.  D.R.  12^  10'  W.  the 
maximum  altitude  of   the  sun's   lower   limb  was  24°    48'   40",   index 
error  +  2'  10";  height  of  the  eye  15  feet;  the  ship  steaming  S.  22^  E. 
(true)  25  knots.     Find  the  latitude  at  ship  apparent  noon. 

Green.  Date.  Declination.  Change. 

h,  m.  R                         o       /    /'  // 

S.  A.  T.        0    0    0  S.  17    0  57  42*94 
Long.  DR. 


0    0    0 
48  40  W. 

S.  17     0  57 
Cor.             35 

0  48  40 

17    0  22 

From  Traverse  Table. 

S.  22i°  E.  25'      d.  lat.  23 '"1        dep.  9 ''57  =  d.  long.  14' '3  =  67*2  sec. 
Observer's  change  in  latitude       23'!  South  per  hour,  or  23 '"1  South  per  minute. 
Sun's  „        „  declination  42  "'94  North  „      „      „     0"-7  North  „        „ 

Observer  and  Sun  approaching  each  other  at  iT  23  ""8  „        » 
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isit. 


20. 
23^*8 

=     =  1  "-39(8111.348.)^ 

2  X  1"'39 

=  8m.  34s.  =  1 '  -41 "  Table  IV. 

As  the  observer  and  the  sun  are  approaching  each  other,  t.  is  a  westerly  hour  angle. 

Since  the  ship  is  changing  her  longitude  to  the  eastward  at  the  rate  of  57*2  sec.  per  hour, 
"^r  8  sec.  during  an  approximate  interval  of  8m.  34s.  the  corrected  hour  angle  is  8ra.  42s. 
KULE  B  ' 

Therefore  the  maximum  altitude  took  place  8m.  42s.  after  the  meridian  tran 

Obs.  max.  alt.  2*4  48  40 

Index-error  +  2  10 

Gorrection.— Table -I +  10  27 

^.  always  added  for  supr.  mer +  1  41 

25      2    58 

64    67      2 
Declination   17      0    22  S. 

Latitude  at  instant  of  max.  alt .  .47    56    40  N 

Lat.  run  in  8m.  42s 3    20 

Latitude  at  8.  A.  noon 48      0      ON 


LONGITUDE  AND  LATITUDE  FROM  EX-MERIDIAN 
ALTITUDES. 
The  following  method  of  finding  the  longitude  as  well  as  the  latitude 
from  ex-meridian  altitudes,  founded  on  Art.  172,  Vol.  I.  of  Spherical  and 
Practical  Astronomy,  by  Chauvenet,  is  inserted  in  the  hope  that  it  may 
be  of  use  to  the  navigator  when  from  various  causes  he  has  been  unable 
to  obtain  a  reliable  longitude  by  other  means. 

Suppose  two  altitudes  of  the  sun  to  have  been  taken  on  opposite  sides 
of  the  meridian,  within  the  limits  of  Table  II.,  from  a  ship  in  motion,  and 
the  times  noted  by  a  chronometer. 

Let  01   z^hQ  the  zenith  distances  derived  from  the  two  altitudes. 
h^  h^  the  easterly  and  westerly  hour-angles  from  the  instants  of 
maximum  altitude  for  each  observation. 

0  the  value  obtained  from  Table  HI.  for  the  latituae  and 

declination  at  noon. 

1  the    chronometer    or    mean   time    interval    between    the 

observations. 
g     the  change  in  longitude  during  this  interval. 
Then  if  z  represent  the  zenith  distance  of  the  maximum  altitude  we 

have 

z  ==  z,  -  G  h'' 

0    =    02     —     ^^  ^^^ 
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By  subtraction — 


:^  _  02  =  C  (^1  ~  hl\ 


—  z. 


Now  the  ship  being  in  motion 

/..+;.,=app.sol.int.{l;t^'^f^|,. 
Very  approximately 

h     +  h     ~   T  i  ^  easterly  1  .^x 

^  ^   ~       (^—  westerly/ ^ ^  '' 

From  addition  of  (1)  and  (2) 

h      =   ^  -^  ^      ^1   -  ^2 

2    "■  2  c  a  ±  ^) 

and  if  aj  and  aa  represent  the  two  altitudes 

''^  -      2      ^      20(1  + g)  ^  ^■ 

*  plus,  when  the  second  altitude  is  the  greater. 

This  ean  be  simplified  by  taking  the  condition  of  equal  altitudes,  for 
then  (3)  becomes 

K---%^ W- 

As  far  as  the  altitudes  are  concerned  (3)  determines  the  "  degree  of 
dependance  "  the  navigator  can  place  on  the  resulting  longitude,  which 

will  be  shown  by  ;-  ,  when  e  is  an  assumed  error  committed 

2  C-.-  (/  +  g) 

on  the  difference  of  the  altitudes. 

The  preceding  is  equally  applicable  to  the  stars,  but  it  must  be  re- 
membered that  ^1  +  ^2  will  then  be  a  portion  of  sidereal  time,  or 
h^  +  \  -  I  (in  sid.  time)  ±  g. 
It  may  not  be  out  of  place  to  call  the  attention  of  the  navigator  to 
the  following  precautions  : — 

I.  The  altitudes  should  be  taken,  when  practicable,  under  identical 
conditions,  i.e.,  from  the  same  part  of  the  ship,  by  the  same 
observer,  with  the  same  instrument,  shades  and  telescope. 
II.  Preference  should  be  given  to  equal  or  nearly  equal  altitudes,  with 
as  large  an  interval  between  the  observations  as  is  possible, 
keeping  in  view  the  limits  of  Table  II. 
To  show  the  detail  of  calculation,  the  following  examples  of  "  equal  " 
and  "  unequal  altitudes  "  have  been  computed  to  place  the  observer  at 
time  of  meridian  transit  in  lat.  48°  0'  N.,  long.  12''  0'  W.,  at  different  times 
of  the  year,  and  the  ship  proceeding  at  high  and  moderate  speeds. 

Ex.  I.— October  17th,  1894,  in  lat.  D.R.  47°  50'  N.,  long.  D.R.  11°  50' 
W.,  the  following  sights  were  taken  near  the  meridian  to  find  the  longi- 
tude and  latitude  at  apparent  noon. 
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Chron.  times. 
h.  m.      seen- 

3        5      35 

3  10      59 

4  25      22 
4      31      11 


Ohs.  alts,  sun's  I.  L. 

31      44       0 
31      54     20 

31      54     20 
31      43      10 


Index  error  +  1'  10"  ;  height  of  the  eye  28  feet.  The  chronometer  being 
fast  3h.  17m.  36s.  on  G.M.T.,  and  the  ship  steaming  N.  67J°  W.  (true)  at 
the  rate  of  19  knots. 

From  Traverse  Table.— "N.  67i*'  W.  19'  d.lat.  7 ''3  dep.  17 '-6  =  d.long.  26 ''2  =  104-8 
seconds. 

Observer's  change  in  lat.    7 '"3    N.  per  hour  or  7  "'3  per  minute. 
Sun's              „       „   dec.  54  "-84  8.    „       „     „  0"-9   „        „ 
Towards  separation /ir8"'2  „        „ 

t=  -A. 

2  C  R  ^   Ct^ 

^        8"2  =    i"54  (2m.   39s.)  =^ 

2  ><   1"'54  =    11" Table  IV 

=  2m.  39'4s. 

The  ship's  run  in  longitude  in  2m.  39s.  is  about  46  sec.  westerly.  Therefore  the 
corrected  hour  angle  is  2m.  44s.    {See  Rule  A.  under  Max.  and  Min.  Alts.) 

Equal  Altitudes.  ,The  2nd  and  3rd  Observations. 

Green,  date.  Sun^s  decn.                     Equation  of  time. 

Oct.          ...     17tl-  Oh.  Om-  S.  9°  21'  14"'l              14m.  36848. 

Long.  D.R.                  47  Cor.               44          Cor.                 4 

Oct. 


17    0   47 


Chron.  times. 

3h.  lOra.  598- 
4     25      22 


9    21    58 


/.      1      14 

g  (in  Ih.  14ra-  23s. )  —       2 


23 
11  W. 


I  —  g 1      12      12 

K=hU-g) 0     36     6 


S.  A.  T.of  merid.  alt Oh.  Om.  Os.  (a) 

i  (separation)       2    44 

S.  A.  T.  of  max.  alt 23   57     16 

Ai  (always  subtract! ve)  —    36      6 


S.  A.  T.  of  1st  observation 
Equation  of  time     

..  23 

..  23 
..  23 

21 
14 

6 
53 

46 
1 

10    (b) 
37 

33 
23 

50  W. 

low. 

S.  M.  T.  of  Ist  observation 
G.  M.  T.        „ 

Longitude  at  „           „ 
Run  between  (6)  and  (a) 

Longitude  at  noon 

48 

ow. 

or 

12« 

0' W. 

14       37  2-toapp.  time. 

Green,  date  of  1st  ohsn. 
3h.  lom.  593. 
Error  3     17     36  fast. 

23     53     23 


Observed  altitude     ...31''  54'  20" 

Index-error     +  1  10 

Correction— Table  I.      +  9  28 

Ch.^ovl" -54  (36m.  6s. ) «  j  ?i  J? 

Table  IV.       I  *"  f^ 

R  (always  additive)   ...  11 

32  38  35 

67  21  25 

Declination 9  21  58S. 

Latitude  at  max.  alt.        ...  47  69  27  N. 

Run  in  2m.  443.    20  N. 

Latitude  at  wooTi 47  59  47  N. 
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FwEQUAL  Altitudes. 

Chron.  times. 

3h.    6ra.  35s. 
4    25      22 


The  IsT  AND  3rd  Observations. 
Green,  date  of  1st  ohsn.  Altitudes. 


3h.  5m-  35s. 
Error  3     17    56  fast 


a,  31*^  44'    0" 
a,  31    54    20 


/.         1     19 
g  (in  Ih-  19m.  478. )  —     2 


47 
19  W. 


23     47     59 


10    20  =  620* 


I-g       1     17     28 

h{I-g)     0    38     44 


S.  A.  T.  of  mer.  alt Oh-  Om.  Os-  (a) 

i  (separation) —    2     44 

S.  A.  T.  of  max.  alt 23  57    16 

hi  (always  subtractive)  41    20 


K 


2C(I-g) 


38m.  44s.  + 
41m.  20s. 


620' 


2  X  1"'54  X  77m. -5 


S.  A.  T.  of  1st  observation 
Equation  of  time  


23    15    56  (b) 
14    37 


S.  M.  T.  of  1st  observation..,  23     1     19 
G.  M.  T.       „  „  23    47    59 


Longitude  at  „  „ 

Run  between  (6)  and  (a) 


46    40  W. 
1     19  W. 


Longitude  at  noon 


47    59  W. 


11^  59 '-7  W. 


Observed  altitude 3^  44'  0' 

Index-error    +           1  10 

Correction— Table  I.    ...      +          9  28 

Ch,»  or  1-648.  (41m.  20s. )  >  1           ?!  ?? 

Table  IV.     ")          ^^  | 

B  (always  additive) . . .  11 


Declination 


32    38    39 

57    21     21 

9    21     68  S. 


Latitude  at  max.  alt 47    69    23  N 

Run  in  2m.  448.    20  N. 


Latitude  at  noon 


47   69    43  N 


"  Degree  of  Dependance."      Supposing  an  error  of  30"  to  have  been 

committed  on  the  differeTice  of  the  altitudes.     The  error  in  the  longitude 

will  be 

15  X  30" 
For  the  equal  altitudes =  2' 


For  the  unequal  altitudes 


2  X  1  '-54  X  72m. -2 
15  X  30" 

2  X  1-54  X  77™. -5 


=  1' 


Ex.  II.— December  11th,  1894,  in  lat.  D.R.  48°  10'  N.,  long.  D.R.  12'  15* 
W.,  the  following  observations  were  taken  near  the  meridian,  to  find  the 
longitude  and  latitude  at  apparent  noon. 


Chron.  times. 

h. 

m. 

s. 

7 

23 

11 

7 

38 

44 

9 

17 

8 

9 

23 

8 

Obs.  Alts,  sun's  I.  I. 


17 

17 

17 
17 


45 

57 

58 
45 


10 
0 

0 
JO 


Index  error  +  2'  10'' ;  height  of  the  eye  31  feet.  The  chronometer  being 
slow  4h.  18m.  23s.  on  G.M.T.,  and  the  ship  steaming  S.  22"  W.  (true)  at  14 
knots. 
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From  Traverse  Table.— S.  22°  W.  14'  d.lat.l3'  dep.  5' 24  =  d.long.  7 ''83  =  31  '32  seconds. 
Observer's  change  in  lat.  13'  S.  per  hour  or  13"    per  minute. 
Sun's  „       „  dec.  12"  S.    „       „     „     0"-2  „ 

Towards  approachment K  12"  ■«  ,,        „ 

K 

12"-8  =  r-28  (5irL)« 

=  32" Table  IV. 


t  = 


2  X  I  "-28 
5  min. 


The  ship's  run  in  longitude  during  5m.  is  about  2-5s.  westerly.     Therefore  the  corrected 
hour  angle  is  4m.  57 'Ss.     {See  Rule  B.  under  Max.  and  Min.  Alts.) 


Equal  Altitudes. 
Green,  date. 

d.  h.  m. 
Deer.  ..11  0  0 
Long.  D.R.  49 

Deer. 


The  1st  and  4th  Observations. 


Sun's  decn. 


S.      23 
Cor. 


11     0  49 


16-6 
9-6 


23    2    26-2 


/  quation  of  time. 


TO.  S. 

6    29-98 
Cor.  -92 


6      29  0  -  to  app.  time. 


Chron.  times. 
h.     m.       s. 
7     33     11 
9     23      8 

/ 1     49    57 

gy  (in  Ih.  50m.)  ..  57 '5  W. 


g 1     48     59-5 


K  =  hil  -  g)    0    54    297 


a  A.  T.  of  men  alt. 0 

t  (approachment)    .  ., 


m.      s. 

0      0     la\ 

\    57  fi 


S.  A.  T.  of  max.  alt 0      4    57-5 

Ai  (always  subtractive)  54    297 


S.  A.  T.  of  1st  observation   23    10    27  8  (6) 
Equation  of  time  6    29 


S.  M.  T.  of  1st  observation  23      3    58'8 
G.  M.  T.        „  „  23    51    34 


Longitude  at  „         „ 
Run  between  (b)  and  (a) ... 


47    35  W. 
26  W. 


Longitude  at  noon 


48 


W. 


or 12°  0'2W. 


Green,  date  t 

7/ 1st  Obs. 

h. 

m. 

s. 

7 

33 

11 

Error  4 

18 

23  slow. 

23        61 


34 


Observed  altitude 1*7  45  10 

Index  enrol 2  10 

Correction— Table  1 7  58 

CA^   or  l"-28   (54m.  30s.)'  (  ^l  ^? 

Table  IV \  I  II 

B 32 

18  59  12 

71  0  48 

Declination 23  2  26  S. 

Latitude  at  max.  alt 47  58  22  N. 

Run  in  5  min 1      5 

Latitude  at  noo-Ji  47  59  27  N. 


Unequal  Altitudes. 

Chron.  times. 

h.    m.  s. 

7    33  11 

9     17  8 


The  1st  and  3rd  Observations. 


Green,  date  of  1st  obs. 

h.        III.         s. 

7        33        11 

Error  4        18        23  slow. 


Altitudes. 
I      II 
17    45    10 
17    58      0 


/ 1     43    57 

^(inlh.  44m.)  64  W. 


23        51 


34 


12    50  =  770" 


/  -  or    ... 


1     43      3 
0    51     31-6 


-i-g 

2 


K 


^    2C{I 
61m.  31-58.   + 


g) 


770" 


54m.  267  sec. 


2  X  r-28  X  103  mm. 
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S.  A.  T.  of  mer.  alt o'     0      0     (a) 

t  (approachrnent)  4    57  5 


S.  A.  T.  of  max.  alt 0      4    57-5 

Ai  (always  subtract! ve)  54    267 


S.  A.  T.  of  1st  observation    23    10    30-8  (6) 
Equation  of  time  6    29 


S.  M.  T.  of  1st  observation  23      4      1*8 
G.M.  T.  „    „  „  23    51    34 


Longitude  at  „  „ 

Run  between  (&)  and  (a) 

Longitude  at  noon    


47    32  W. 
26  W. 


47    58  W. 


r  59'-5W. 


Observed  altitude    17    45 


Index-error  

Correction— Table  I , 

Ch^  or  l"-28  (54m.  30s  )* 
'  Table  IV 


10 
10 

58 


B 


49     30 

9     54 

3    58 

32 


18    59     12 


71       0    48 
Declination  23      2    26  S. 


Latitude  at  max.  alt 47    58    22  N. 

Run  in  5  min 1      5 


Latitude  at  wooTi 47    59    27  N. 


"  Degree  of  Dependance." — Assuming  an  error  of  30"  to  have  been 

committed  on  the  difference  of  the  altitudes.     The  error  in  the  longitude 

will  be 

15  X  30" 


For  the  equal  altitudes 
For  the  unequal  altitudes 


2  X  l"-28  X  109m. 
15  X  30" 


2  X  l"-28  X  103m. 


=  r-6. 

=  i"l 


Example  III.— July  12th,  1894,  at  dawn,  in  lat.  D.R.  47'  50'  N.,  long. 
D.R.  11°  45'  W.,  the  following  sights  were  taken  near  the  meridian  to 
determine  the  longitude  and  latitude  at  time  of  transit : — 

Obs.  alts.  Markah. 

56       o       0 

56       5       0 
55     59     30 

Index-error  +  1'  30",  height  of  the  eye  18  feet.  The  chronometer  being 
fast  on  G.M.T.  3^-  2™-  46"-,  and  the  ship  steaming  N.  45°  E.  (true)  at  18 
knots. 


Chron.  times. 

h. 
6 

m. 

57 

s. 

7 

7 

57 

45 

8 

0 

0 

To  Find  S.M.T.  of  Meridian  Transit. 


Green,  date  approx. 

S.  A.  T.  approx.  July. ..11  15  31  (Table  V.] 
Equation  of  time  ...  5 


S.  M.  T.  approx 11    15  36 

Long.  D.R 


47  W. 


G.  M.  T.  approx 11   16  23 


B.A.  M.Sun. 
h.  m.  s. 
7  17  31-7 
2  37-7 
3-8 

B.A.  and  declin.  Markah. 
h.    m.     s. 
22  59   30-9 

N.  14°38'  11-3" 

7  20   13-2 


R.A.  Markab...   22  59  30-9 
R.A.  M.Sun  ...     7  20  13*2 


S.M.T.  of  transit ...   15  39   177 
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From  Traverse  Table. 

N.  46°  E.  18'  d.lat.  12' 83  dep.  12'  73  =  d.long.  19'0  =  76  seconds. 
^  ^  K  R-Cf 


2C 
12  "-73 


=  2"-3  (2«».  468. )« (Table  IV.) 
-  19" 


2  X  2"-3 
=   2m.  4«s- 
The  ship's  run  in  longitude  in  2m.  46s.  is  about  3'6s. 
Therefore  the  corrected  hour  angle  is  2ra.  42-5s.   {See  Rule  A.  under  Max.  and  Mm.  Alts.) 

Equal  Altitudes.  1st  and  2nd  Observations. 


Chron.  times. 
h.   in.      s. 

6  57     7 

7  57  45 


/    1     0  38 
g  in  Ih.  Qm.  38s.  1    17  B. 


h, 


/  +  g    \     1   55 
i  (/  +  gr)    0  30  57-5 


Error 


Green,  date. 
h.  m.     s. 
6  57     7 
3     2  46  fast. 


15  54  21 


S.  M.  T.  of  transit 15  39  177  (a) 

^separation) 2  42*5 

S.  M.  T.  of  max.  alt 15  36  352 

h,  30  57-5 

S.  M.  T.  of  Istobsn 15     5  37*7  (b) 

G.  M.  T      „        „       15  54  21 

Longitude  at,,    „       48  43-3  W. 

Run  between  (6)  and  {a) 427  E. 

Longitude  at  transit   48  06  W. 

or  12^' 1  W. 


Observed  altitude 56    5    0 

Index-error  1   30 


Dip  and  refr. 


66    6  30 
4  60 


56    1  40 

Chi    or  2 "-3  X  (30m.  67s-  )M       32  2 

Table  IV.  ...  |         4  48 
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Declination 


56  38  49 

33  21    11 
14  38   11  N. 


Latitude  at  max.  alt 47  59  22  N. 

Run  in  2m.  42s.    35  N. 

Latitude  at  transit 47  59  57  N. 


Unequal  Altitudes. 

Chron.  times. 

h.    m.  B. 

6    57  7 

8      0  0 


/in  mean  time  1      2    53 

Acceleration  lor  Ih.  3m 10 

a  1     20  E. 


1      4    23 


\[I  +  g) 0    32     11-5 


The  IsT  AND  3rd  Observations. 

A  Ititudes. 


h. 


fla    - 

a, 
ax 

56    5    0 
55  59  30 
-     5  30  =  - 

330" 

/  + 

2 

=  32m 

g         tt,  -  a, 

+  2C{I^g) 
ll-5a.              J^' 

n 

2  X  2"3  X  64-4m. 
=  32m.  ir6s.  -  Im.  7s. 
=  31ra.    4 •5s.  in  sidereal  time. 
=-  ^Om.  69  ^s.  in  mean  time. 
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S.  M.  T.  of  transit  15    39    \jl  (a) 

t  (separation)    2    425 


S.  M.  T.  of  max.  alt 15    36    35-2 

Ai    30    59-5 


S.  M.  T.  of  1st  obs 15      5    35-7  {&) 


G.  M.  T. 


Longitude  at  „    „    

Run  between  [h)  and  (a).. 


Longitude  at  transit 
or 


15    54 


48    45-3  W. 
42-7  E. 

48       2-6  W. 


12^'    0'-6  W. 


Observed  altitude    56 

Index  error  


Refraction  and  dip 


56 


Ch''   or  2  "-3  X  (31m.)' 

'     Table  IV 

B 


0 
30 


30 
50 


56       1     40 

32      2 

4    48 

19 

56    38    49 


33    21 
Declination 14    38 


11 
UN. 


Latitude  at  max.  alt 47    59 

Run  in  2m.  42s 


22  N. 
35  N. 


Latitude  at  transit 47    59    57  N. 


"  Degree  of  Dependance." — Assuming  an  error  of  30"  to  have  been 
committed  on  the  difference  of  the  altitudes.  The  error  in  the  longitude 
will  be — 

15  X  30" 


For  the  equal  altitudes 
For  tlie  unequal  altitudes 


2  X  2"-3  X  62m. 
15  X  30" 


2  X  2"*3  X  65m. 


=  l'-58. 


=  1"5. 


The  following  observations,  selected  from  several  procured  for  the 
authors  by  W.  H.  Bolt,  Esq.,  were  taken  on  the  S.S.  "  Ophir,"  Captain 
Ruthven,  when  in  the  Mediterranean  : — 


Date.  G.  M.  T.  Chron.    Ohs.  alts.  Sun's  l.l.    True  Cmrse. 

28  Sept.,  1894. 


h.    m. 

11   30  A.M. 

11  41     „ 

0  23  P.M. 
0  38    „ 


h.    m.     s. 

22  50     1 

23  0  38 

23  45     3 
23  58  59 


48  35  55 
48  57  30 

48  45  15 
48    8  40 


K  74  E.  13-5 


Height  of  the  eye  36  feet. 

The  results  obtained  are 


1st  and  4th  obs. 
1st   „    3rd   „ 


2nd  „    3rd 


Meap 


Longitude  7  30-2  E. 
7  30-9 
„  7  31-5 

,,  7  32-2 

7  3\-2 


Position  at  Noon. 


Lat.    38"  34' K 
Long.    7    31   E. 


Latitude  38  322  N. 

„  38  32-4 

„  38  32-5 

„  38  32-0 

38  32-3 
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THE    SUMNER    PROBLEM. 


GENERAL   PRINGIPLES. 

Let  P,  F^  be  the  poles  of  the 
terrestrial  sphere,  C  its  cen- 
tre, QQ^  the  equator ;  and 
let  the  straight  line  joining 
the  centres  of  the  heavenly- 
body  and  the  earth  (con- 
sidered spherical)  cut  the 
surface  of  the  latter  at  the 
point  S. 

This  point,  termed  the 
geographical  position  of  the 
heavenly  body,  is  readily 
determined  in  position  by 
taking  the  heavenly  body's 
declination  as  its  latitude, 
and   the   Greenwich    hour 

angle  (expressed  in  arc)  as  its  longitude. 

Let  SOT  represent  the  observed  zenith  distance  of  the  heavenly  body, 

T  being  the  point  vrhere  G  T  meets  the  surface  of  the  earth. 

Now,  if  with  S  as  pole,  and  with  spherical  radius  arc  S  T,  which 

measures  the  observed  zenith  distance,  a  small  circle  T  ^  be  described, 

at  all  places  situate  on  this  circle  the  altitude  of  the  heavenly  body  must 

be  the  same. 

Such  a  circle  is  called  a  "Parallel  of  Equal  Altitude,"  and  it  is  clear 

that  the  ship  must  be  somewhere  on  its  circumference. 

If  two  parallels  of  equal  altitude  be  obtained  from  observations  of 

the  same,  or  of  two  different  heavenly  bodies,  since  the  ship  must  lie  on 

both  of  them,  she  must  be  on  one  of  the  two  points  of  their  intersection, 

the  latitude  by  account  limiting  the  position  of  the  ship  to  one  only  of 

these  points. 

For  a  successful  application  of  the  above  principle,  certain  limitations 

of  bearing  are  necessary,  as  is  explained  in  the  usual  text  books  on 

Navigation. 

Parallels  of  equal  altitude  on  the  sphere,  when  projected  on  a  Mer- 

cator's  chart,  become  what  are  termed  "  Curves  of  equal  altitude,"  being 

closed  or  open  curves,  according  to  the  position  on  the  surface  of  the 

sphere  of  the  pole  relatively  to  the  circumference  of  the  parallel  of 

equal  altitude. 
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A  tangent  to  a  curve  of  equal  altitude  at  the  point  representing  the 
true  position  of  the  ship,  or  at  a  point  on  the  curve  very  near  to  this, 
may  be  considered  for  a  short  distance  to  coalesce  with  the  portion  of 
the  curve  in  the  neighbourhood  of  that  point,  and  is  called  a  "  Line 
of  Position." 

When  the  heavenly  body  is  on  or  near  the  prime  vertical,  a  greater 
length  of  the  curve  of  equal  altitude  in  the  neighbourhood  of  the  point 
representing  the  ship's  position,  may,  without  any  great  error,  be  replaced 
by  a  straight  line  on  the  Mercator  s  chart,  than  is  the  case  when  the  body 
is  near  the  meridian. 

It  is  evident,  therefore,  that  the  point  on  the  chart  through  which  a 
line  of  position  is  drawn  should  be  as  near  as  possible  to  the  point  which 
would  represent  the  true  place  of  the  ship. 

Since  the  bearing  of  a  lieavenly  body  is  always  at  right  angles  to  the 
tangent  to  the  parallel  of  equal  altitude,  at  any  point,  and  from  the 
nature  of  the  construction  of  Mercator's  chart  all  angles  upon  the  sphere 
remain  the  same  in  magnitude  when  projected  on  the  chart,  it  is  easy  to 
draw  a  line  of  position  on  a  Mercator's  chart. 

The  use  of  what  are  commonly  known  as  "  Sumner  Lines,"  or  "  Lines 
of  Position,"  has  of  late  years  attracted  the  attention  of  navigators  to  a 
much  greater  degree  than  formerly,  and  a  growing  interest  seems  to  be 
awakened  as  to  the  advantages  to  be  derived  from  the  practice  of  draw- 
ing on  the  chart  a  single  "  line  of  position,"  or  from  the  determination  of 
the  ship's  position  by  the  intersection  of  two  such  lines. 

For  example — Simultaneous  altitudes  of  two  stars  (differing  sufficiently 
in  beaiing)  taken  during  twilight  or  moonlight,  will  give  a  good  position 
of  the  ship  without  the  element  of  error  arising  from  "  run,"  and  in  the 
case  of  a  line  of  position  obtained  from  a  single  observation,  it  should  be 
borne  in  mind  that  such  a  line  can  frequently  be  made  use  of  for  making 
the  land  (should  it  run  towards  it),  or  as  a  clearing  mark  for  it  should  it 
run  parallel  to  the  trend  of  the  coast.  It  is  also  occasionally  useful,  in 
conjunction  with  a  sounding,  in  giving  an  approximate  position,  if  at  the 
time  of  observation  a  cast  of  the  lead  be  taken. 


LINE   OF  POSITION  FROM  ONE   OBSERVATION   ONLY. 

In  endeavouring  to  arrive  at  some  conclusion  as  to  the  best  method 
of  obtaining  a  reliable  line  of  position  from  one  observation  only,  it  must 
be  fully  recognized  that  the  unwitting  possession  of  a  good  latitude  or 
longitude,  drifting  due  to  current,  error  of  course,  &c.,  &c.,  may  combine 
in  favour  of  one  method  more  than  another. 

With  an  estimated  latitude,  a  longitude  may  be  computed  from  an 
observation  of  a  heavenly  body  (not  near  the  meridian).     The  position  of 
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the  ship  thus  determined  being  marked  on  the  chart,  and  a  straight  line 
drawn  through  it  at  right  angles  to  the  true  bearing  of  the  heavenly 
body  at  the  time  of  observation,  a  line  of  position  is  obtained.  This 
mode  of  proceeding  is  the  one  most  generally  practised,  and  is  known  as 
the  "  Chronometer  method." 

It  is  evident  that  the  point  on  the  chart  thus  determined  is  the  pro- 
jection of  the  point  on  the  surface  of  the  terrestrial  sphere,  in  which  the 
parallel  of  equal  altitude  corresponding  to  the  observation  is  cut  by  a 
parallel  of  estimated  latitude. 

To  use  the  chronometer  method  with  advantage  necessitates  a  favour- 
able condition,  viz.,  that  the  heavenly  body  observed  should  be  on  or  near 
the  prime  vertical,  the  method  practically  failing  to  give  a  good  line  of 
position  when  the  body  is  near  the  meridian,  particularly  so  should  the 
estimated  latitude  he  very  much  in  error. 

It  may  here  be  remembered  that  a  heavenly  body  can  be  on  the 
prime  vertical  only  when  the  latitude  and  declination  are  of  the  same 
name,  and  the  latitude  is  greater  than  the  declination. 

Thus  the  most  favourable  opportunity  for  calculation  by  the  "  Chrono- 
meter method  "  does  not,  for  the  sun  at  any  rate,  present  itself  with  such 
frequency  as  might  at  first  sight  appear. 

The  "  New  Navigation,"  first  introduced  by  Commandant  Marcq- 
Saint-Hilaire,  aflfords  a  means  of  obtaining  a  line  of  position  by  a  method 
which  is  not  more  difficult  either  in  computation  or  in  execution  on  the 
chart  than  is  the  "  Chronometer,"  and  is  of  special  value  when,  from 
circumstances  of  weather,  &c.,  sights  have  not  been  obtained  for  some 
days,  and  consequently  the  ship's  position  cannot  be  estimated  with  any 
degree  of  certainty. 

In  the  accompanying  figure  iet  S  represent  the  geographical  position 
of  a  heavenly  body,  the  altitude  of  which  has  been  observed,  y  T  t  the 
corresponding  parallel  of  equal  altitude,  E  the  estimated  position  of  the 
ship,  and  P  the  pole  of  the  terrestrial  sphere. 

Now  the  distance  between  E  and  the  true  place  of  the  ship  being 
quite  unknown,  assume  this  distance  to  be  at  most  E  T.  With  E  as  pole, 
and  arc  E  Tas  spherical  radius,  describe  a  small  circle  T  t  x. 

The  ship's  position  must  be  somewhere  on  the  earth's  surface  com- 
prised within  this  small  circle,  and  as  she  must  be  on  the  parallel  of 
equal  altitude  T  t  y,  her  true  place  must  be  at  some  point  on  the  arc 
T  R  t  between  T  and  t 

Now,  as  it  is  impossible  to  say  at  what  point  of  the  arc  T  Ht  the  ship 
is  situate,  the  point  R,  the  middle  point  of  the  arc  T  R  t,  is  the  besty 
which  can  be  selected  as  representing  her  position,  since  it  is  the  mean  of 
all  the  positions  which  she  may  occupy  on  that  arc. 

The  point  R  will  always  be  nearer  to  the  true  position  of  the  ship 
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than  will  the  estimated  position  E^  for  E  R  being  at  right  angles  to  the 
arc  T  Rt,\t  follows  that  R  T  is  always  less  than  E  T  or  E  t. 


R  is  the  point  in  the  "  New  Navigation "  through  which  a  line  of 
position  is  drawn. 

The  data  used  in  the  calculation  are  the  estimated  latitude  and  longi- 
tude of  the  ship. 

Now  E  and  S  being  the  poles  of  T  t  x,  and  T  t  y  respectively,  E  R 
and  S  R  cut  the  latter  circle  at  right  angles,  and  therefore  form  part  of 
the  same  great  circle,  since  ^  i^  is  an  arc  of  a  vertical  circle. 

In  the  spherical  triangle  P  S  E,  with  polar  distance  P  S,  co-latitude 
P  E,  and  hour  angle  S  P  E  (two  sides  and  the  included  angle),  compute 
the  zenith  distance  E  S  for  the  estimated  position  of  the  ship.  This 
compared  with  R  S,  the  true  zenith  distance  (obtained  by  observation), 
gives  E  R,  the  difference  between  the  computed  and  true  altitudes. 

This  difference,  though  really  an  arc  of  a  great  circle,  is  so  small  that 
it  may,  without  any  great  error,  be  considered  as  an  arc  of  a  loxodrome 
or  rhumb  line,  and  will  therefore,  in  accordance  with  the  principles  upon 
which  Mercator's  chart  is  constructed,  be  projected  on  the  chart  as  a 
straight  line. 
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The  difference  E  B,  projected  on  the  chart,  measured  (from  the  gradu- 
ated meridian  at  the  side  of  the  chart)  from  E  in  the  direction  of  the 
azimuth  E  8^  if  the  observed  altitude  (corrected)  be  greater  than  that 
calculated,  and  in  an  opposite  direction  if  less,  will  determine  the  position 
of  B,  which,  as  has  been  shewn,  is  the  most  probable  position  of  the  ship. 

A  straight  line  drawn  through  R,  at  right  angles  to  E  R,  will  be  the 
"  line  of  position  "  as  determined  by  the  "  New  Navigation  Method." 

Properties  of  the  point  R.  The  following  important  advantages 
possessed  by  the  point  R  are  worthy  of  notice. 

Should  the  true  place  of  the  ship  be  at  t,  and  an  error  be  committed 
in  the  estimated  latitude,  which  causes  the  Chronometer  method  to  place 
the  ship  on  the  parallel  of  latitude  passing  through  T,  the  distance  of  the 
ship's  position,  thus  determined,  from  her  true  place  t,  would  be  equal  to 
the  whole  distance  T  t 

Again,  the  true  place  of  the  ship  being  at  t,  the  Chronometer  method, 
owing  to  error  in  the  estimated  latitude,  may  place  the  ship  at  G  beyond 
T  and  t,  in  which  case  the  distance  between  the  point  given  by  the 
"  Chronometer  "  and  the  true  place  of  the  ship  at  t,  would  exceed  T  t 

Whereas  it  is  clear  that  the  "  New  Navigation "  gives  a  point  i2, 
through  which  a  line  of  position  may  be  drawn,  which  can  never  be  at  a 
greater  distance  from  the  true  place  of  the  ship  than  one  half  of  the  dist- 
ance T  t. 

Again,  it  must  be  evident  that  an  error  in  altitude  observed  produces 
at  all  times  its  whole  effect,  and  no  more,  in  displacing  a  point  as  R,  and 
therefore  the  line  of  position  drawn  through  that  point. 

The  point  of  intersection  of  two  lines  of  position,  obtained  from 
observations  of  the  same  or  of  two  different  heavenly  bodies,  will  deter- 
mine the  position  of  the  ship  with  great  accuracy. 


THE  DOUBLE  ALTITUDE  PROBLEM. 

The  Double  Altitude  Problem  is  one  of  the  most  important  in 
Navio^atiori,  and  it  is  hoped  that  the  solution  given  in  these  pages  may 
be  of  use  to  those  engaged  in  navigation. 

The  result  may  be  worked  out  either  with  or  without  having  recourse 
to  the  chart. 

Should  there  be  any  change  in  the  ship's  position  between  the  observa- 
tions, the  1st  observation  must  be  brought  up  to  the  place  of  the  2nd  by 
the  "  run  "  in  the  interval  in  the  usual  way. 

For  the  sake  of  simplicity,  "  run  "  has  been  left  out  of  consideration 
\n  the  explanation. 
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Suppose  the  usual  observations  for  the  Sumner  or  Double  Altitude 
problem  to  have  been  taken  : — 


JUL 


Let  A  and  B  be  the  geographical  positions  of  the  same,  or  of  diflferent 
heavenly  bodies,  A  having  the  greater  bearing ;  C  T  and  H  T  the  parallels 
of  equal  altitude  corresponding  to  the  observations,  the  intersecting  point 
T  giving  the  true  position  of  the  ship. 

Now,  suppose  the  altitude  of  A  to  be  worked  with  an  assumed  latitude, 
the  parallel  of  which  is  represented  by  H  D,  and  the  resulting  longitude 
to  give  a  point  such  as  G.  The  azimuth  S  C  A,oviis  equal  TOD — which 
call  a — must  be  either  calculated,  taken  from  tables,  or  from  Weir's 
Azimuth  Diaorram. 

With  latitude  and  longitude  of  0,  calculate  the  altitude  of  jB,  and  take 
the  difference  (p)  between  this  and  the  corrected  observed  altitude.  Com- 
pute, or  obtain  as  before  the  azimuth  S  C  B,  or  its  equal  NCR,  which 
call  /5. 

R  G,  though  really  an  arc  of  a  great  circle,  is  so  small  that  it  may, 
without  any  great  error,  be  considered  as  an  arc  of  a  loxodrome,  or 
rhumb  line,  and  may  therefore  be  projected  on  the  chart  as  a  straight 
line. 

Since  B  has  been  observed  nearer  the  meridian  than  A,  the  triangle 
R  C  T  may  be  represented  on  the  chart  as  a  plane  right-angled  triangle 
with  less  error  than  would  be  the  case  with  triangle  E  G  T. 
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Now,  Ti)  =  TC.      Sin.  TOD. 

TD  ==  GE.     Sec.  RCT.     Sin.  TOD. 

or  Cor°-  for  Lat.  =  -^ —        ^ 
Sm.  (a-j8.) 

Again,  G  D  =  C  T.       Cos.  T  C  D. 

Ci)  =  Oi?.      SecBGT.     Cos.  TCi). 

Cor- for  Long.  Cos.  Lat.  =  ^-^^^ 

.-.  Cor-  for  Long.  =  P'  Cos.  a 

^        Cos.  Lat.  sm.  (a-/3) 
(a  —  /3)  being  the  angle  between  the  greater  and  lesser  bearings. 

The  following  might  be  considered  more  simple  to  some  navigators : — 
Mark  on  the  chart,  or  on  tracing  paper  pinned  down  to  it,  the  point  G, 
determined  from  the  assumed  latitude,  and  the  lonofitude  deduced  f i  om 
the  altitude  of  A,  and  the  line  of  position  CT  at  right  angles  to  true 
bearing  of  A.  Through  G  draw  the  line  of  bearing  of  B,  and  from  C 
measure  off  the  difference  (p)  between  the  calculated  and  corrected 
observed  altitudes,  either  towards  B,  or  in  the  opposite  direction,  accord- 
ing as  the  computed  altitude  is  less  or  greater  than  the  corrected 
observed  altitude.  Then  R  T  drawn  at  right  angles  to  BB  will  give  the 
second  line  of  position. 

Now,  it  is  evident  from  the  figure,  and  from  all  similar  figures  that 
can  be  drawn,  that  the  length  of  the  arm  B  T  must  always  he  shorter  than 
H  T — the  one  obtained  from  the  observed  altitude  of  B  by  the  "  Chro- 
nometer method." 

Also,  since  TGD  is  greater  than  TED,  G  must  be  nearer  to  T  than 
isH. 

Therefore,  the  line  of  position  derived  from  the  azimuth  of  -B  at  (7  is 
less  in  error  than  one  obtained  from  the  azimuth  at  H. 

From  the  remarks,  page  21,  it  follows  that  the  tangent  to  the  curve  of 
Equal  Altitude  representing  the  parallel  HBT,  at  the  point  of  projection 
of  B  on  the  chart,  will  give  a  more  reliable  line  of  position,  and  a  more 
accurate  intersection,  than  will  a  tangent  to  the  curve  at  the  point 
representing  H. 

It  is  to  be  remembered  that  the  observation  corresponding  to  the 
greater  bearing  should  be  worked  by  the  "  Chronometer'*  method,  and  the 
one  corresponding  to  the  lesser  bearing  by  the  "  New  Navigation " 
method. 

The  ship  apparent  time  will  naturally  be  obtained  from  the  observa- 
tion corresponding  to  the  greater  bearing,  and  will,  therefore,  be  less 
liable  to  error  than  if  obtained  from  the  other. 

The  following  examples  taken  on  board  H.M.S.  "  Orlando "  illus- 
trate the  solution  of  the  problem  : — 
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Example  L  projected  ok  a  Chart. 


Sun's  true  btar4 
N.  29  £. 


A  Position  from  1st  observation  with  D.R.  Lat.    Chronometer  Method. 

A  B  Kun  between  observations. 

B  R  Difference  between  true  and  computed  altitudes. 

0  Position  of  ship  at.  2nd  observation 
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TABLE   I 


\i 


Observed 
Altitude. 

HEIGHT    OF 

THE 

EYE. 

Observed 
Altitude. 

8  FEET.         1 

9  Feet        1 

10  Feet.      1 

11  Feet.      1 

12  Feet.      1 

13  Feet. 

Sun's 
Correc- 
tion. 

© 

Star's 
Correc- 
tion. 

Sun's 
Correc- 
tion. 

© 

star's 
Correc- 
tion. 

Sun's 
Correc- 
tion. 

© 

Star's 
Correc- 
tion. 

Snn'i; 
Correc- 
tion. 

© 

Star's 
Correc- 
tion, 

Sun's 
Correc- 
tion. 

© 

Star's 
Correc- 
tion. 

* 

Sun's 
Correc- 
tion. 

© 

Star's 
Correc- 
tion. 

* 

630 

40 
50 

add. 
/    // 
521 

532 

5  42 

mbtract. 

10  48 
1037 
1027 

add. 
1    II 

5  II 
522 

532 

mbtract. 

10  58 
1047 
1037 

add. 

5  "i 

512 
522 

subtract. 

li    8 

1057 
1047 

add. 
1    II 
452 

5    3 
5  13 

mbtract. 
\\  17 

11    6 
1056 

add. 

4  43 

4  54 

5  4 

mhtrojct. 

A  26 
II 15 
II  5 

add. 

446 
456 

mbtract. 

1135 
II  24 
II  14 

0    / 

630 

40 

50 

7   0 
10 
20 

6  II 

10  17 
10     7 
958 

542 

1027 
10  17 
10    8 

5  32 
542 
551 

1037 
10  27 
10  18 

523 
5  33 
542 

1046 
10  36 
1027 

514 
524 
5  33 

1055 
10  45 
1036 

5    5 
515 
524 

II    4 
1054 
1045 

7   0 
10 
20 

730 
40 

50 

6  20 
628 
636 

9  49 
940 

932 

6  10 
618 
626 

9  59 
950 
942 

6    0 
6    8 
6  16 

zo   9 

10    0 

952 

551 

11 

10  18 
10    9 
10    I 

542 
550 
558 

10  27 
10  18 
10 10 

5  33 
542 
550 

1036 
10  27 
10  19 

730 
40 

50 

8    0 
10 
20 

644 
652 
659 

924 
917 
9  10 

634 
642 
649 

9  34 
927 
9  20 

6  24 
632 
639 

944 
9  37 
930 

6.5 
623 

6  30 

9  53 
946 

9  39 

6    6 
6  14 
621 

10  2 

955 
948 

i1 

6  12 

10  II 

10    4 
9  57 

8   0 
10 

20 

830 
40 
50 

7    6 
7  13 
720 

9    3 
856 
849 

656 

7    3 
7  10 

9    6 

859 

646 
653 
7    0 

923 
9  16 

9    9 

637 
644 
651 

932 
925 

9  18 

628 

635 
642 

941 

934 
927 

619 
6  26 
633 

950 
9  43 
936 

830 
40 
50 

9    0 

20 
40 

726 

7  39 
750 

843 
830 
8  19 

716 

729 
740 

?53 
840 

829 

7    6 
7  19 

730 

8  50 
839 

657 
7  10 
721 

9  12 

859 
848 

648 

7    I 
7  12 

921 

1 5^ 

639 
652 

7    3 

930 
916 

9    5 

9    0 

20 
40 

10    0 
20 
40 

8    0 
8  10 
820 

8    9 
7  59 
7  49 

8  10 

819 
8    9 
7  59 

740 
8   0 

829 
819 
8    9 

731 
741 
751 

838 
828 
818 

722 
732 
742 

847 
837 
827 

713 
723 
7  33 

!55 
845 
835 

10    0 
20 
40 

11  0 

30 

12  0 

8  29 

841 
853 

740 
728 
7  17 

819 
831 
843 

750 
738 
727 

^    9 
821 

833 

7  59 
7  47 
736 

8    0 
8  12 

8  24 

8    8 
756 
7  45 

751 

815 

818 

8    6 
7  54 

742 

7  54 

8  6 

826 
8  14 
8    2 

11  0 
30 

12  0 

1230 

13    0 

30 

9    3 
9  13 
922 

7    6 
656 
647 

853 
9    3 
9  12 

716 
7    6 
657 

843 
853 
9    2 

726 
716 
7    6 

834 
844 
853 

7  35 
725 
7  15 

825 
844 

7  44 
7  34 
725 

816 
826 
835 

752 
742 
7  33 

1230 

13    0 

30 

14    0 

931 
9  47 
10    I 

639 
623 
6    9 

921 
9  37 
951 

649 
6  19 

911 
927 
941 

658 
642 
6  29 

9    2 
9  18 
932 

7    7 
651 
637 

853 
9  9 
923 

716 
7    0 
646 

844 
9    0 
914 

724 
7    8 
654 

14    0 
16 

17 

18 

19 

10  13 
10  23 
1033 

556 
5  45 
5  35 

10    3 
10  13 
10  23 

6    6 

5  55 
5  45 

9  53 
10   3 
10  13 

6  16 
6    5 

5  55 

9  44 

9  54 

10    4 

625 
6  14 
6   4 

935 
945 
955 

634 
623 

613 

9  26 
936 

946 

6  42 
632 
6  22 

17 
18 

19 

20 
22 
24 

1043 
1058 
II  II 

526 
510 

4  57 

1033 
1048 
II    I 

536 
520 

5    7 

1023 
1038 
10  51 

546 
530 
5  17 

10  12 

10  29 
1042 

5  55 
5  39 
526 

10  4 
10  20 
1033 

548 
5  35 

9  55 
10  II 
1024 

613 
5  57 
5  44 

20 
22 

24 

26 
28 
30 

II  22 

II  32 
II  40 

446 
436 
427 

II  12 
II  22 
II  30 

456 
446 
4  37 

II    2 
II  12 
II  20 

5    ? 
456 

4  47 

1053 
II    3 

5  15 
5    5 
456 

1044 
1054 
II  2 

524 
514 
5    5 

1035 
1045 
1053 

5  33 
523 
5  14 

26 
28 
30 

32 
36 

11  48 

I'  54 

12  0 

4  20 
413 
4    7 

II  38 

II  44 
II  50 

430 
423 
417 

II  28 

II  34 
11  40 

440 

4  33 
427 

II  19 
II  25 
II  31 

4  49 
442 

436 

II 10 
II 16 
II 22 

458 
451 
4  45 

II    2 
II    9 
II  15 

5    6 
4  59 
4  53 

32 

36 

38 
40 

45 

12    6 
12  10 
12  21 

4    I 
356 
3  45 

11  56 

12  0 
12  II 

411 

4    6 

3  55 

II  46 

11  50 

12  I 

421 
4  16 
4    S 

II  37 
II  41 
II  52 

430 
425 
4  14 

II 28 
II 32 
II 43 

4  39 
4  34 
423 

II  21 
II  25 
II  36 

4  47 
442 
431 

38 
40 

45 

50 
11 

1230 
1237 
1244 

336 
328 
321 

12  20 
1227 
1234 

346 
338 
331 

12  10 
12  17 
1224 

356 
348 
341 

12    I 
12    8 
12  15 

4    5 
3  57 
350 

II 52 
II 59 

12    6 

3  59 

II  44 
"  51 
II  58 

422 
4  14 
4    7 

50 
55 
60 

65 
70 

75 

1250 
1255 
13    0 

3 '4 
3    8 
3    2 

12  40 

1245 
12  50 

324 
318 
3  12 

12  30 

1235 
12  40 

3  34 
328 
322 

12  21 
12  26 
12  31 

3  43 
3  37 
3  3' 

12  12 
12  17 
12  22 

352 
3  46 
340 

12    4 
12    9 
12  14 

4    0 

3  54 
348 

65 
70 

75 

80 
85 

9C 

13    4 
13    9 
13  13 

257 
2  52 
247 

1254 
1259 
13    3 

3    7 
3    2 

257 

1244 
1249 
1253 

317 
3  12 
3    7 

1235 
12  40 
1244 

326 
321 
316 

12  26 
12  31 
1235 

3  35 
330 
325 

12  ?8 
I?  23 
1227 

3  43 
338 
3  33 

80 

85 
90 

Additional  / 
Correction 
for  Sun's  ■{ 
Altitude 
only.       \ 


Day  of 
Month. 


1st  to 
15th 

16th  to 
31st 


Jan. 


-fi8" 
+  16 


Feb. 


+  14 

-H2 


March.   April. 


+  8" 
+  4 


o" 
-4 


May. 


June. 


July. 


Aug. 


-II" 
-    8 


Sept. 

-5" 


Oct. 


+  3 
+  7 


Nov. 


-m" 
+  14 


Dec. 


+  17" 
H-lS 
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TABLE    I.— ALTITUDE    CORRECTION, 


Observed 
Altitude. 


o  / 

630 

40 
50 

7  o 
10 
20 

730 
40 

50 

8  o 
10 
20 

830 

40 
50 

9  o 

20 
40 

10  o 
20 
40 

11  o 

30 

12  O 
1230 

13  O 

30 

14  o 

15 

16 


19 

20 

22 

24 

26 

28 
30 
32 

34 
36 

38 
40 

45 

50 
55 
60 

65 
70 

75 

80 

85 
90 


HEIGHT  OF  THE  EYE. 


14  Feet. 


Sun's 
Correc- 
tion. 

© 


add. 

4  26 

4  37 

4^7 

4  57 

5  7 
516 

525 
5  34 
542 

5  50 

5  57 

6  4 

611 

618 

6  25 

631 
644 

655 

7  5 
715 
725 

7  34 
746 

758 

8  8 

8  18 
827 

836 
852 

9  6 
918 

928 
9  3« 

9  47 
10  3 
10  16 

10  27 
1037 
1045 

1054 

11  I 

II  7 

II  13 
II  17 

II  28 

II  36 
II  43 
II  50 

11  56 

12  I 
12  6 

12  10 
12  15 
12  19 


Star's 
Correc- 
tion, 

♦ 


tuhiract 

4    II 

II  43 

II  32 

II  22 

II  12 
1 1  2 
1053 
1044 

1035 
10  27 

10  19 
10  12 
10    5 

958 
951 
9  44 

938 
924 
9  13 

9    3 

843 

834 
822 
8  10 

8    o 

750 
741 

732 
716 
7  2 
6  50 
6  40 
630 

6  21 
6    5 

552 

541 
531 
5  22 

5H 
5  7 
5    I 

4  55 
450 
4  39 

430 
4  22 

415 
4  8 
4  2 
356 

351 
346 
341 


16  Feet. 


Sun's 
Correc- 
tion. 
9 


add. 
I  II 
417 
4  28 

4  39 

4  49 

4  59 

5  8 

517 

5  26 
5  34 

5  42 

5  49 
556 

6  3 
6  10 
617 

6  23 
636 
647 

657 

7  7 
717 

7  26 
738 
750 

8  o 
8  10 

8  19 

828 

844 
858 

9  10 
9  20 
930 

9  39 

9  55 

10  8 

10  19 

10  29 
1037 

1047 
1053 
1059 

11  5 
II  9 
II  20 

II  29 
II  36 
II  43 

II  49 
II  54 

11  59 

12  3 
12  7 
12  II 


star's 
Correc- 
tion. 


tubtraet. 

"  51 

II  40 

II  30 
II  20 
II  10 
II     I 

10  52 
1043 
1035 
10  27 
10  20 
10  13 

10  6 
9  59 
952 

946 
932 
9  21 

9  II 
9  I 
851 
842 
830 
8  18 

8  8 
758 
7  49 
740 

724 
710 

658 
648 
638 
6  29 

613 
6    o 

5  49 
5  39 
530 

521 

5  14 
5    8 

5  2 
4  57 
446 

4  37 
429 
4  22 

415 
4  9 
4    3 

358 
3  53 
348 


16  Feet. 


Sun's  I  Star's 
Correc-  Correc 
tion.       tion, 
© 


add. 
I  II 
4    9 

4  20 

431 
441 
451 

5  o 

5    9 

5  26 

5  34 
541 

548 

5  55 

6  2 
6    9 

6  IS 
628 
639 
649 
659 

7  9 

718 

730 
742 

752 

8  2 
811 

820 
836 
850 

9  2 
9  12 
9  22 

931 

9  47 

10  o 

10  II 
10  21 
10  29 

1039 

1045 

10  51 

1057 

11  I 
II  12 

II  21 
II  28 
II  35 
II  41 
II  46 
II  51 

II  55 

11  59 

12  3 


subtract. 

11  59 
II  48 

II  38 

II  28 
II  18 


II  o 

10  51 
1043 

1035 
1028 
10  21 

10  14 
10  7 
10  o 

9  54 
940 

929 

919 
9  9 
859 
850 
838 
826 

8  16 
8  6 
7  57 

748 
732 
718 

7  6 
6  56 
646 

637 
6  21 
6    8 

5  57 
5  47 
538 

529 
5  22 
516 

510 
5    5 

4  54 

4  45 
4  37 
430 

423 
417 


17  Feet. 


Sun's 

Correc 

tion. 

© 

add. 
I  II 
4  2 
413 
424 

4  34 
4  44 

4  53 

5  2 
5  II 
5  19 

527 
5  34 
541 

548 

5  55 

6  2 

6  8 
621 
632 

6  42 

6  52 

7  2 

7  II 
723 

7  35 

7  45 

7  55 

8  4 

813 
829 

843 

855 

9  5 
915 

924 
940 

9  53 
o  4 
o  14 

0  22 

031 
037 
043 
049 
053 

1  4 

I  13 
I  20 
I  27 

133 
138 
143 

147 
I  51 

I  55 


Star's 

Correc 

tion. 


subtract. 

1  II 

2  6 

155 
145 

I  35 
125 
I  16 

I  7 
058 
o  50 

o  42 

035 
028 

O  21 

o  14 
o    7 

O      I 

9  47 
936 

9  26 
9  16 
9    6 

^57 
845 
^33 

823 
813 
8    4 

7  55 
7  39 
725 

7  13 
7  3 
653 
644 
628 
615 

6    4 

5  54 
5  45 

5  37 
530 
524 

518 
5  13 
5    2 

4  53 

4  45 
438 

431 
425 
4  19 

4  14 
4  9 
4    4 


18  Feet. 


Sun's     Star's 

Correc-  Correc 

tion.       tion. 

© 


add. 
I    II 

3  55 

4  (J 

417 

427 
4  37 
446 

4  55 

5  4 
5  12 
5  20 
527 
5  34 

541 
548 

5  55 

6  I 
6  14 

6  25 

635 
645 
655 

7  4 
716 
728 

13^ 
748 

7  57 

8  6 

8  22 
836 

848 
858 

9  8 

9  17 
9  33 
946 

9  57 
10  7 
10  15 

10  24 
1030 
1036 

10  42 

10  46 
1057 

11  6 

II  13 
II  20 

II  26 

II  36 

II  40 
II  44 
1 1  48 


subtract. 

12  l"3 
12  2 
II  52 

II  42 
II  32 
II  23 

II   14 

"  5 
1057 
1049 
10  42 
1035 
1028 
10  21 
10  14 

10  8 
9  54 
9  43 

9  33 

923 

9  13 

9  4 
852 
840 

830 
8  20 
8  II 

8  2 
746 
7  32 

7  20 
7  10 
7    o 

651 
635 
6  22 

611 
6  I 
552 

5  44 
5  37 
531 

525 
5  20 
5  9 
5  o 
452 
4  45 

438 
432 
4  26 

421 
4  16 
4  II 


19  Feet. 


Sun's 

Correc 

tion. 

© 


3  49 

4  o 
4  II 
4  20 
430 
4  39 

448 

4  57 

5  5 

5  13 
5  20 
527 

5  34 
541 

548 

5  54 

6  7 

6  18 

628 
638 
648 

657 

7  9 
7  21 

731 
741 
750 

7  59 
829 

841 
851 
9  I 
9  10 

9  26 

9  jy 
950 

10  o 
10    8 

10  18 
10  24 
1030 

1036 
10  40 

10  51 

11  o 

II  7 
II  14 

II  20 
II  25 
II  30 

II  34 
II  38 
II  42 


Star's 

Correc 

tion. 


subtract 

I    II 

12  20 

12     9 

II  59 

II  49 

II  39 
II  30 

II  21 
II  12 
II    4 

10  56 
1049 
1042 

1035 
1028 
10  21 

10  15 
10  I 
950 
940 

930 
9  20 

9  II 

859 
847 

S37 
827 
818 

8    9 

7  53 
7  39 

7  26 
7  17 
7  7 
658 
6  42 
628 

6  17 
6    7 

558 

550 
5  43 

5  37 

531 
5  26 
5  15 

458 
451 

4  44 
438 
432 

427 
4  22 

4  17 


Additional 
Correction 
for  Sun'* 
Altitude 
only. 


Day  of 
Month. 


1st  to 
15th 

16th  to 
31st 


Jan. 


+  16 


Feb. 


-M4' 
-H2 


March. 


+  8" 

+  4 


April.  I  May. 


-  8" 

-  II 


June. 


July. 


Aug. 


Sept. 


Oct. 


+  3' 
+  7 


Nov. 


Dec. 


+  11" 

+  14 


+  17 
-t-i8 


TABLE    I.— ALTITUDE    CORRECTION. 
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Observed 

HEIGHT    OF    THE    EYE. 

20  Feet. 

21  Feet. 

22  Feet. 

23  FEET. 

24  Feet. 

25  Feet. 

Observed 
Altitude. 

Sun's 

Star's 

Sun's 

Star's 

Sun's  j  Star's 

Sun's 

Star's 

Sun's     Star's 

Sun's 

star's 

Altitude. 

Correc- 

Correc- 

Correc- 

Correc- 

Correc-1 Correc- 

Correc- 

Correc- 

Correc- Correc- 

Correc- 

Correc- 

tion. 

tion. 

tion. 

tion. 

tion. 

tion. 

tion. 

tion. 

tion. 

tion. 

tion. 

tion. 

© 

« 

0 

* 

© 

* 

© 

* 

© 

* 

©■ 

* 

add. 

subtract. 

aM. 

mhtract. 

add, 

subtract. 

aU. 

subtract. 

add. 

subtract. 

add 

subtract. 

1    ti 

.    II 

1    II 

1    II 

1    II 

1    II 

1    II 

1    II 

1    II 

1    II 

1    II 

1    II 

0    / 

630 

342 

1227 

3  35 

12  34 

329 

12  40 

323 

1246 

^'l 

1252 

3  II 

1258 

630 

40 

3  53 

12  16 

346 

1223 

3  40 

12  29 

3  34 

1235 

328 

12  41 

322 

1247 

40 

50 

4    4 

12     6 

3  57 

12  13 

351 

12  19 

3  45 

1225 

3  39 

12  31 

3  33 

1237 

SO 

7    0 

4  13 

II  56 

4    6 

12    3 

4    0 

12     9 

3  54 

12   15 

348 

12  21 

342 

1227 

7   0 

10 

423 

II  46 

4  16 

II  53 

4  10 

II  59 

4    4 

12     5 

358 

12  II 

352 

12  17 

10 

20 

432 

"37 

425 

II  44 

419 

II  50 

413 

II  56 

4    7 

12     2 

4    I 

12     8 

20 

7  30 

441 

II  28 

4  34 

II  35 

428 

II  41 

422 

II  47 

416 

II  53 

410 

II  59 

730 

40 

450 

II  19 

4  43 

II  2b 

4  37 

II  32 

431 

1138 

425 

II  44 

4  19 

II  50 

40 

50 

458 

II  II 

451 

11  18 

4  45 

II  24 

4  39 

II  30 

4331  II  36 

427 

II  42 

50 

8   0 

5    6 

II    3 

4  5? 

II   10 

4  53 

II    16 

4  47 

II  22 

441,1128 

4  35 

II  34 

8    0 

10 

513 

10  56 

5    6 

"     \ 

5    0 

II    9 

4  54 

II  15 

448 

II  21 

442 

II  27 

10 

20 

520 

1049 

5  13 

10  56 

5    7 

II    2 

5    I 

II    8 

4  55 

II  14 

4  49 

II  20 

20 

830 

527 

10  42 

520 

1049 

514 

1055 

5    8 

II    I 

5    2 

II    7 

456 

II  13 

830 

40 

5  34 

1035 

527 

10  42 

5^J 

1048 

5  15 

1054 

5    ? 

11    0 

5    3 

II    6 

40 

50 

541 

1028 

5  34 

1035 

528 

10  41 

522 

1047 

516 

1053 

5  10 

1059 

50 

9    0 

5  47 

10  22 

540 

10  29 

5  34 

1035 

528 

10  41 

523 

10  46 

5  17 

1052 

9    0 

20 

6    0 

10    8 

5  53 

10  15 

5  4? 

10  21 

541 

10  27 

5  3| 

1033 

529 

1039 

20 

40 

6  II 

9  57 

6    4 

10    4 

558 

10  10 

552 

10  16 

546 

10  22 

540 

1028 

40 

10    0 

621 

9  47 

6  14 

9  54 

6    8 

10    0 

6    2 

10    6 

556 

10  12 

550 

10  18 

10    0 

20 

631 

9  37 

6  24 

9  44 

618 

950 

6  12 

956 

6    6 

10    2 

6    0 

10    8 

20 

40 

641 

927 

634 

9  34 

628 

940 

622 

946 

6  16 

952 

6  10 

958 

40 

II    0 

6  50 

9  18 

643 

925 

637 

931 

631 

9  37 

625 

9  43 

6  19 

9  49 

II    0 

30 

7    2 

%    ^ 

655 

9  13 

649 

919 

643 

925 

637 

931 

631 

9  37 

30 

12    0 

7  14 

854 

7    7 

9    I 

7    I 

9    7 

655 

913 

649 

9  19 

643 

925 

12    0 

12  30 

724 

844 

7  17 

?5^ 

7  II 

f57 

7    5 

?    3 

659 

9    9 

653 

915 

1230 

13    0 

7  34 

834 

727 

841 

721 

I'^l 

7  15 

!53 

7    9 

859 

7    3 

9    5 

13    0 

30 

7  43 

825 

736 

832 

730 

838 

724 

844 

7  18 

850 

712 

856 

30 

14    0 

752 

816 

7  45 

823 

7  39 

829 

7  33 

835 

727 

841 

721 

847 

14    0 

15 

8    8 

8    0 

8    I 

8    7 

7  55 

813 

750 

8  18 

744 

824 

738 

830 

15 

16 

822 

746 

815 

7  53 

8    9 

7  59 

8    4 

8   5 

758 

8  II 

752 

817 

16 

17 

834 

7  33 

828 

740 

821 

746 

816 

752 

810 

758 

8   4 

8    4 

17 

18 

845 

724 

838 

730 

832 

736 

827 

742 

821 

748 

815 

7  54 

18 

19 

855 

714 

848 

720 

842 

726 

837 

732 

831 

738 

825 

7  44 

19 

20 

9    5 

\    4 

858 

7  10 

852 

716 

846 

723 

!4o 

729 

834 

7  35 

20 

22 

919 

647 

913 

654 

9    7 

7    0 

9    2 

7    6 

856 

7  12 

8  50 

7  18 

22 

24 

932 

634 

9  26 

640 

9  20 

646 

9  IS 

653 

9  9 

659 

9    3 

7    5 

24 

26 

9  43 

623 

9  37 

6  29 

931 

635 

9  26 

642 

920 

648 

914 

654 

26 

28 

9  53 

613 

9  47 

6  19 

941 

625 

936 

632 

930 

638 

924 

644 

28 

30 

10    I 

6    4 

9  55 

6  10 

9  49 

6  16 

944 

624 

938 

6  30 

932 

636 

30 

32 

10  II 

5  57 

10   4 

6    4 

958 

610 

952 

6  16 

946 

622 

940 

628 

32 

34 

10  18 

550 

10  II 

5  57 

10    5 

6    3 

9  59 

6    9 

953 

615 

9  47 

621 

34 

36 

10  24 

544 

1017 

551 

10  II 

5  57 

10    5 

6    3 

959 

6    9 

9  53 

615 

36 

38 

10  30 

538 

1023,    545 

10  17 

551 

10  II 

5  57 

10  5 

6    3 

9  59 

6    9 

38 

40 

1034 

5  33 

10  27 

540 

10  21 

546 

10  15 

552 

10  9 

558 

10    3 

6    4 

40 

45 

1045 

522 

1038 

529 

1032 

5  35 

1025 

541 

10 19 

5  47 

10  13 

5  53 

45 

50 

1053 

513 

1046 

520 

10  40 

526 

1034 

532 

1028 

538 

10  22 

544 

50 

55 

II    0 

5    5 

1053 

5  12 

1047 

518 

10  41 

524 

1035 

530 

10  29 

536 

55 

60 

II    7 

458 

II    0 

5    5 

1054 

5" 

10  48 

5  17 

10  42 

523 

10  36 

529 

60 

65 

II  13 

451 

II    6 

458 

II    0 

5    4 

1054 

510 

1048 

516 

1042 

522 

65 

70 

II  18 

4  45 

II  II 

452 

II    5 

458 

1059 

5    4 

1053 

510 

1047 

516 

70 

75 

II  23 

4  39 

II  16 

446 

11  10 

452 

II    4 

458 

1058 

5    4 

1052 

5  10 

75 

80 

II  27 

4  34 

II  20 

441 

II  14 

4  47 

II    8 

4  53 

II  2 

4  59 

10  56 

5    5 

80 

85 

II  32 

429 

II  25 

436 

II  19 

442 

II  13 

448 

II  7 

4  54 

II    I 

5   0 

85 

90 

II  36 

424 

II  29 

431 

II  23 

4  37 

II  17 

4  43 

II II 

4  49 

II    5 

4  55 

90 

Day  of 
Month. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

Additional 
Correction 

1st  to 

for  Sun's 

.       15th 

+  18" 

+  14" 

+  8" 

0" 

-    8" 

-13" 

-14" 

-  11" 

-5" 

+  3" 

+  11" 

+  17*' 

Altitude 
only. 

,16th  to 
\      31st 

+  16 

-I-I2 

+  4 

-4 

-  II 

-14 

-13 

-  8 

+  7 

-^14 

+  18 

34 


TABLE    I.— ALTITUDE    CORRECTION. 


Observed 
Altitude. 


630 

40 
50 

7  o 

10 
20 

730 
40 

50 

8  o 
10 
20 

830 
40 
50 

9  o 

20 
40 

10  o 
20 
40 

11  o 

30 

12  O 
1230 

13  o 

14  o 

15 
16 

17 
18 

19 

20 
22 

24 

26 
28 
30 
32 

34 
36 

38 

40 

45 

50 
55 
60 

65 
70 

75 

80 

85 
90 


HEIGHT    OF    THE    EYE. 


26  Feet. 


Sun's 
Correc- 
tion. 

© 


3  5 
316 
3  26 

336 
346 

3  55 

4  4 
413 
421 

429 
436 
4  43 

450 

4  57 

5  4 

5  " 
523 
5  34 

5  44 

5  54 

6  4 

613 

6  25 

637 
647 
657 

7  6 

715 

732 
746 

758 

8  9 

8  19 

828 

844 
857 

9  8 
9  18 
9  26 

9  34 
941 

9  47 

9  53 

9  57 

10    7 

10  16 
1023 
1030 

1036 
10  41 

10  46 

10  50 

1055 
1059 


Star's 
Correc- 
tion 

* 


subtract. 

13  4 
1253 

1243 

1233 
12  23 
12  £4 

12  5 
II  56 
II  48 

II  40 
II  26 


II  19 
1 1  12 
II  5 
10  58 
1045 
1034 
10  24 
10  14 
10   4 

9  55 
9  43 
931 
9  21 
9  II 
9    2 

853 
836 
823 

8  10 
8  o 
750 

741 
724 
7  II 

7  o 
6  50 
6  42 

634 
6  27 
6  21 

615 
6  10 
5  59 

550 
542 
5  35 
528 
5  22 
5  '6 


27  Feet. 


Sun's 

Correc 

tion. 

© 


259 
3  10 
320 

330 
340 

3  49 

358 

4  7 
415 

423 
430 
4  37 

4  44 
451 
458 

5  5 

5  17 
528 

538 
548 
558 

6  7 
6  19 
631 

6  41 

651 

7  o 

7    9 

7  26 
740 

752 

8  3 
813 
822 
838 
851 

9  2 
912 
9  20 

928 
9  35 
941 

9  47 

951 

10    I 

10  10 
10  17 
10  24 

1030 

1035 
10  40 

1044 
1049 
1053 


star's 

Correc 

tion. 

* 


subtract, 

I      u 

13  10 

1259 
1249 

1239 
12  29 
12  20 

12  II 
12  2 
II  54 
II  46 

II  39 
II  32 

II  25 
II  18 

II   K 

II  4 
10  51 
10  40 

!0  30 
10  20 
10  10 

10      I 

9  49 
9  37 
927 
9  17 
9    8 

859 
842 
829 

8  16 
8  6 
756 

7  47 
730 
7  17 

7  6 
656 

648 

6  40 

633 

6  27 

6  21 

6  16 
6    5 

5  56 
548 
541 

5  34 
528 
5  22 

5  17 
512 

5    7 


28  Feet. 


Sun's 
Correc- 
tion. 

® 


add. 

1  II 

2  52 

3  3 
3  14 

3  24 
3  34 

3  43 

352 

4  I 
4    9 

4  17 
424 

431 

438 
4  45 
452 

4  59 

5  II 

5  22 

5  33 
5  43 

5  53 

6  2 

6  14 
626 

636 
646 

655 

7  4 
7  19 
7  33 

7  45 

7  5^ 

8  7 

8  16 
832 
845 
856 

9  6 
9  14 
9  22 
929 
9  35 

941 
9  45 
9  55 
10  4 
10  II 
10  18 

10  24 
10  29 
1034 
1038 

1043 
1047 


Star's 
Correc- 
tion 


2  17 
2    8 

2     O 

152 
145 
138 

I  31 

I  24 
I    17 

I    10 

057 

O  46 

036 

o  26 
o  16 

10  7 
9  55 
9  43 

9  33 
923 
9  14 

9    4 

848 

835 
822 
812 
8    2 

7  53 
736 
723 

7  12 
7  2 
654 
646 
639 
633 
6  27 
6  22 
611 

6    2 

5  54 
5  47 

540 
5  34 

528 

523 
518 

5  13 


29  Feet. 


Sun's 

Correc- 
tion. 

© 


add. 

2  46 
257 

3  8 

318 

328 

3  37 
346 

3  55 

4  3 

4  II 

418 
425 

432 
4  39 
446 

4  53 

5  5 
516 

527 
5  37 

5  47 

556 

6  8 
6  20 

630 

6  40 
649 

658 

713 

727 

7  39 
750 

8  I 

8  10 
826 
839 
850 

9  o 
9  8 
9  16 

923 
929 

9  35 
9  39 
9  49 

958 
10  5 
10  12 

10  18 
1023 

1028 

1032 
1037 
10  41 


Star's 

Correc 

tion. 


subtract 

13  22 
13  II 
13      I 

12  51 
12  41 
12  32 

12  23 
12  14 
12     6 

II  58 

II  51 
II  44 

II  ,37 
II  30 
II  23 

II  16 

II  3 
1052 

1042 
1032 
10  22 

10  13 
10  I 
9  49 

9  39 
929 
9  20 

9  10 
854 
841 

828 
818 


7  59 
742 

7  29 

718 
7  8 
7  o 
6  52 
645 
639 

633 
628 

617 

6  8 
6    o 

5  53 

546 
540 
5  34 

529 
524 
5  19 


30  Feet. 


Sun's     Star's 

Correc-  Correc 

tion.       tion, 

® 


add. 
I  II 
240 

251 

3    2 

3  12 
3  22 
331 

340 
3  49 

3  57 

4  5 
4  12 

419 

4  26 

4  33 
440 

4  47 

4  59 

5  II 

5  22 
532 
542 

551 

6  3 
615 

6  25 

635 
644 

653 

7  8 
7  22 

7  34 
7  45 

7  55 

8  4 
821 

834 

845 
?55 

9  : 

9 II 
9 18 

924 

930 
934 
944 

953 

10  o 
10    7 

10  13 
10  18 
10  23 

10  27 
1032 
1036 


tuhtxaci. 
13  2'8 

13 17 

13    7 

1257 

1247 
1238 

12  29 
12  20 


!  12  12 

12    4 

II  57 
II  50 

II  43 
11  36 
II  29 

II  22 
II    9 
1057 

1047 
1037 
1027 

10  18 

10    6 

9  55 

9  45 
9  35 
925 

916 

9    0 

847 

834 

824 
814 

8    4 
7  47 
7  34 

723 
713 
7    5 

657 
6  50 
644 

638 

633 
622 

6    5 

558 

551 
5  45 
5  39 

5  34 
529 
524 

31  Feet. 


Sun's 

Correc 

tion. 

© 


235 

2  46 

257 

3  7 
3  17 
3  26 

3  35 

3  44 
352 

4  o 
4  7 
4  14 
421 
428 
4  35 

4  43 

4  55 

5  6 

5  17 
527 

5  37 

546 
558 

6  10 

6  20 
630 
639 
648 

7  4 
718 

7  30 
741 
751 

8  o 
815 
828 

839 
849 
857 

9  5 
9  H 
9  17 

923 

927 

938 

9  47 
9  54 

lO      I 

10  7 
10  12 
10  17 

10  21 
10  26 
1030 


Star's 

Correc 

tion. 


subtract. 

3  33 
3  22 
3  12 

3  2 
2  52 
243 

234 
2  25 
2  17 

2  9 
2  2 
I  55 
I  48 
I  41 
134 
I  26 

I  13 
I    2 

o  52 
o  42 
032 

023 

O  II 

9  59 

948 
938 
929 

9  20 
9  5 
851 

838 
827 
817 

8    8 

7  53 
740 

7  29 
7  19 
7  10 

7  3 
656 


6  50 

644 

639 
628 

6  19 
611 
6    4 

5  57 
551 
5  45 

540 
5  35 
530 

Observed 
Altitude. 


Additional 
Correction 
for  Sun's 
Altitude 
only. 


Day  of 
Month. 


1st  to 
15tli 

16th  to 
Slst 


Jan. 


Feb. 


-H8" 
-H6 


+  14" 
+  12 


March. 


+8" 

+  4 


April. 


O' 
-4 


May. 


8" 
II 


June. 


-13' 
-14 


July. 


-14" 
-13 


Aug. 


Sept. 


Oct. 


+  3" 

+  7 


Nov. 


Dec 


-HI" 
+  14 


+  17" 
-1-18 


TABLE    1.— ALTITUDE    CORRECTION. 


35 


Observed 
Altitude. 

HEIGHT    OF    THE     EYE. 

S 

32  Feet. 

33  Feet. 

34  Feet. 

85  FEET. 

86  Feet. 

87  Feet. 

Observed 
Altitude 

un's 

Star's 

Sun's 

Star's 

Sun's  j  Star's 

Sun's 

Star's 

Sun's     Star's 

Sun's 

star's 

Correc- 

Correc- 

Correc- 

Correc- 

Correc-, Correc- 

Correc- 

Correc- 

Correc- Correc- 

Correc- 

Correc- 

tion. 

tion. 

tion. 

tion. 

tion. 

tiou. 

tion. 

tion. 

tion. 

tion. 

tion. 

tion. 

© 

* 

© 

* 

© 

% 

© 

* 

© 

* 

© 

* 

add. 

mhtraci. 

add. 

subtract. 

aM, 

subtract. 

add. 

subtract. 

add. 

subtract. 

add. 

subirajci. 

630 

1      u 

1    II 

1    // 

1    u 

1    II 

1    II 

1    II 

1    II 

1    II 

1    II 

1    II 

1     u 

9    ' 

230 

1338 

2  25 

1343 

2  20 

1348 

2  15 

1353 

2  10 

1358 

2    5 

14    3 

630 

40 

241 

1327 

236 

1332 

231 

1337 

2  26 

1342 

2  21 

1347 

2  16 

1352 

40 

50 

252 

13  17 

247 

1322 

242 

1327 

237 

1332 

232 

1337 

227 

1342 

50 

7   0 

3    2 

13    7 

257 

13  12 

252 

13  17 

247 

1322 

242 

1327 

237 

1332 

7   0 

10 

3  12 

1257 

3    7 

13     2 

3    2 

13    7 

257 

13   12 

252 

13  17 

247 

1322 

10 

20 

321 

1248 

316 

1253 

3  II 

1258 

3    6 

13    3 

3    I 

13    8 

236 

■13  13 

20 

7  3" 

IZ^ 

1239 

325 

1244 

320 

1249 

3  15 

1254 

3  10 

1259 

3    5 

13    4 

730 

40 

3  39 

12  30 

3  34 

1235 

329 

12  40 

324 

1245 

3  19    12  50 

314 

1255 

40 

50 

3  47  :  12  22 

342 

1227 

3  37 

1232 

332 

1237 

3  27    12  42 

3  22 

1247 

50 

8    0 

3  55  '  12  14 

350 

12  19 

3  45 

12  24 

340 

12  29 

3  35    1234 

330 

1239 

8    0 

10 

4    2    12    7 

3  57 

12  12 

3.52 

12  17 

3  47 

12  22 

342 

1227 

3  37 

1232 

10 

20 

4    9    12    0 

4    4 

12     5 

3  59 

12  10 

354 

12  15 

3  49 

12  20 

3  44 

1225 

20 

830 

416    II  53 

4  II 

II  58 

4    6 

12    3 

4    I 

12     8 

356 

12  13 

351 

12  18 

8  30 

40 

4  23    1 1  46 

418 

II   51 

4  13 

II  56 

4    8 

12      I 

4    3 

12    6 

358 

12  II 

40 

50 

430 

II  39 

425 

11  44 

4  20 

II  49 

415 

II  54 

4  10 

II  59 

4   5 

12    4 

50 

9    0 

438 

II  32 

432 

II  37 

427 

II  42 

422 

II  47 

4  17 

II  52 

4  12 

II  57 

9    0 

20 

450 

II  18 

4  45 

II  23 

440 

II  28 

4  35 

II  33 

430 

II  38 

425 

II  43 

20 

40 

5    I 

n    7 

456 

II   12 

451 

II  17 

446 

II  22 

441 

II  27 

436 

II  32 

40 

lo    0 

5  12 

1057 

5    7 

II      2 

5    2 

II    7 

4  57 

II  12 

452 

II  17 

4  47 

II  22 

10    0 

20 

522 

1047 

5  17 

1052 

5  12 

1057 

5    7 

II    2 

5    2 

II    7 

4  57 

II  12 

20 

40 

532 

1037 

527 

ID  42 

522 

1047 

5  17 

10  52 

5  12 

1057 

5    7 

II    2 

40 

II    0 

541 

1028 

536 

»o33 

531 

1038 

526 

1043 

521 

1048 

516 

1053 

II    0 

30 

5  53 

10  16 

548 

10  21 

5  43 

1026 

538 

10  31 

5  33 

10  36 

528 

10  41 

30 

12    0 

f>    5 

10   4 

6    0 

10    9 

5  55 

10  14 

550 

10  19 

5  45 

10  24 

540 

10  29 

12    0 

1230 

615 

9  53 

6  10 

958 

6    5 

10    3 

6   0 

10    8 

5  55 

10  13 

550 

10  18 

1230 

13    0 

625 

9  43 

6  20 

948 

615 

9  53 

6  10 

958 

6    5 

10    3 

6    0 

10    8 

13    0 

30 

634 

9  34 

6  29 

9  39 

624 

9  44 

6  19 

9  49 

6  14 

9  54 

6    9 

9  59 

30 

14    0 

643 

925 

638 

930 

633 

9  35 

628 

940 

623 

9  45 

618 

950 

14    0 

15 

659 

9  10 

654 

9  15 

649 

9  20 

644 

925 

639 

930 

634 

9  35 

15 

16 

7  13 

856 

7    8 

9    I 

7    3 

9    6 

658 

911 

653 

9  16 

648 

921 

16 

17 

725 

843 

720 

848 

715 

853 

7  10 

858 

7    5 

9    3 

7    0 

9    8 

17 

18 

736 

832 

7  31 

837 

726 

842 

721 

847 

716 

852 

7  II 

857 

18 

19 

746 

822 

741 

827 

736 

832 

731 

837 

726 

842 

721 

847 

19 

20 

7  55 

813 

750 

818 

7  45 

823 

740 

828 

7  35 

?^3 

730 

838 

20 

22 

810 

758 

8    5 

8    3 

8    0 

8    8 

7  55 

813 

750 

818 

7  45 

823 

22 

24 

823 

7  45 

8  18 

750 

813 

7  55 

8    8 

8    0 

8    3 

8    5 

758 

8  10 

24 

26 

834 

7  34 

829 

7  39 

824 

7  44 

819 

7  49 

814 

7  54 

8    9 

7  59 

26 

28 

844 

724 

839 

729 

834 

7  34 

829 

7  39 

824 

7  44 

819 

7  49 

28 

30 

852 

7  15 

847 

720 

842 

725 

837 

730 

832 

7  35 

827 

740 

30 

32 

9    0 

7    8 

855 

7  13 

8  50 

718 

845 

723 

840 

728 

835 

7  33 

32 

34 

9    6 

7    I 

9    I 

7    6 

856 

7  II 

851 

716 

846 

721 

841 

726 

35 

36 

9  12 

655 

9    7 

7    0 

9    2 

7    5 

857 

7  10 

852 

715 

847 

720 

36 

38 

918 

649 

913 

654 

9    8 

659 

9    3 

I    4 

858 

7    9 

?53 

7  14 

38 

40 

922 

644 

917 

649 

912 

654 

9    7 

659 

9    2 

7    4 

^57 

I    % 

40 

45 

9  33 

633 

928 

638 

923 

643 

9  18 

648 

913 

653 

9    8 

658 

45 

50 

942 

624 

9  37 

6  29 

932 

634 

927 

639 

922 

6  44 

9  17 

649 

50 

55 

9  49 

6  16 

9  44 

621 

9  39 

626 

9  34 

631 

929 

636 

924 

6  41 

55 

60 

956 

6    9 

951 

6  14 

946 

619 

941 

6  24 

936 

6  29 

931 

634 

60 

65 

10    2 

6    2 

9  57 

6    7 

952 

612 

9  47 

617 

942 

6  22 

9  37 

627 

65 

70 

10    7 

556 

10    2 

6    I 

9  57 

6    6 

952 

611 

9  47 

6  16 

942 

621 

70 

75 

10  12 

550 

10    7 

5  55 

10    2 

6    0 

9  57 

6    5 

952 

6  10 

9  47 

615 

75 

So 

10  16 

5  45 

10  II 

550 

10    6 

5  55 

10    I 

6    0 

956 

6    5 

951 

6  10 

80 

85 

10  21 

540 

10  16 

5  45 

10  II 

550 

10    6 

5  55 

10    I 

6    0 

956 

^    5 

85 

90 

1025 

5  35 

10  20 

540 

10  15 

5  45 

10  10 

550 

10   5 

5  55 

10    0 

6    0 

90 

Additional 
Correction 
for  Sun's  ■ 

Day  of,    J 
Month,  i    *'*°' 

Feb, 

March. 

April,  i  May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1st  to 
15th 

+  18" 

+  14" 

+  8" 

0" 

-  8" 

-13" 

-14" 

-II" 

-5" 

+  3" 

4-11" 

+  17" 

Altitude 
only.       \ 

16th  to 
31st 

+  16 

-t-12 

+  4 

-4 

-II 

-14 

-13 

-   8 

-I 

+  7 

-H4      +18  1 

3^a 


TABLE     I.— ALTIIUDE     CORRECTION 


Observed 
Altitude. 

HEIGHT  OF  THE   EYE. 

n 

38  Fekt.        1 

39  Feet 

1 

40  Feet.       j 

41  Feet.       | 

42  Feet.       | 

43  Febt.        1 

Observed 
Altitude. 

Sun's 
Correc- 
tion. 

© 

Star's 
Correc- 
tion. 

» 

Sun's 
Correc- 
tion. 

© 

star's 
Correc- 
tion. 

* 

Sun's 
Correc- 
tion. 

© 

Star's 
Correc- 
tion. 

Sun's 
Correc- 
tion. 

© 

Star's 
Correc- 
tion. 

Sun's 

Correc 

tion. 

© 

Star's 
Correc- 
tion. 

Ik 

Sun's 
Correc- 
tion. 

© 

star's 
Correc- 
tion. 
* 

add. 

ivbtract. 

odd. 

svbtraet 

add. 

»M6<>-ac<. 

odd. 

iVhtTMt 

add. 

uMract. 

add. 

subtract. 

6  30 
40 
50 

1  14 

2  0 
2  II 
2  22 

14  "9 
1358 
1348 

2  17 

1    II 
14  14 

14    3 
1353 

1  50 

2  I 
2  12 

/     // 

14    8 
1358 

I  46 

1  57 

2  8 

14    23 

14  12 
14     2 

\  41 

1  52 

2  3 

14  28 
14  17 
14    7 

'i  37 
I  48 
I  59 

14  32 
14  21 
14  II 

6  30 
40 
50 

7    0 
10 
20 

232 
242 
251 

1338 
1328 

131!^ 

227 

237 
2  46 

1343 
1333 
1323 

2  22 
2  32 
241 

1348 
1338 
1328 

218 
228 
237 

1352 
1342 
1332 

213 

223 

232 

1357 

'3  47 
1337 

2    9 
2  19 

228 

14     I 

13  51 
13  41 

7    0 
10 
20 

7  30 
40 

50 

3    0 
3    9 
3  17 

13    8 
1259 
12  51 

255 

3    4 
312 

13  13 
12  56 

2  50 

259 

3  7 

13  18 
13    9 
13    I 

2  46 
255 

3  3 

1322 
13   13 

13    5 

241 
250 

258 

1327 
13  18 
13  10 

2  46 
254 

I33I 
1322 

13  14 

7  30 
40 

50 

8    0 
10 
20 

325 
332 
3  39 

12  44 
1237 
12  30 

3  20 
327 
3  34 

12  49 
12  42 
'235 

315 
322 

329 

1254 
1247 
12  40 

lis 
325 

12  58 
12  51 
1244 

3    6 
313 
3  20 

13    3 
12  56 

12  49 

3    2 
3    9 
316 

13    7 
13    0 
1253 

8    0 
10 
20 

8  30 
40 
50 

3  47 

3  54 

4  I 

12  22 
12  15 
12    8 

342 
3  49 
356 

1227 
12  20 
12  13 

3  37 
3  44 
351 

1232 
1225 
12  18 

3  33 
3  39 
346 

12  36 
1229 
12  22 

328 
3  34 
341 

12  42 

'2  34 
12  27 

323 
330 
3  37 

1246 
1238 
12  31 

8  30 
40 
50 

9    0 
20 
40 

4    7 
4  19 
431 

12    2 
II  50 
II  38 

4    2 
4  14 
4  26 

12    7 
II  55 
II  43 

3  57 

4  9 
421 

12  12 
12    0 
II  48 

352 
4    4 
416 

12  16 
12    4 
II  52 

348 
4    0 
4  12 

12  21 

.2    9 
II  57 

3  44 
356 

4  8 

1225 
12  13 
12    I 

9    0 
20 
40 

.0    0 
20 

40 

442 
452 
5    2 

II  27 
II  17 
II    7 

4  37 
4  47 
4  57 

II  32 
II  22 
II  12 

432 

442 
452 

II  37 
II  27 
II  17 

428 
438 
448 

II  41 
II  31 

II   21 

423 
4  33 
4  43 

1 1  46 
II  36 
II  26 

4  19 
429 

4  39 

II  50 
II  40 
II  30 

10    0 
20 
40 

11  0 

12  0 

511 
523 

5  35 

10  58 
10  46 
1034 

5    6 
518 
530 

II    3 
10  51 
1039 

5    I 
5  13 
525 

II    8 
10  56 
1044 

4  57 

5  9 
521 

II    12 
II      0 
10  48 

452 
516 

II  17 
II    5 
1053 

448 
5    0 
5  12 

II  21 
II    9 

1057 

11  0 
30 

12  0 

12  30 

13  0 
30 

5  45 

5  55 

6  4 

1023 
10  13 
10    4 

540 
550 
5  59 

1028 
10  18 
10   9 

5  35 
5  45 
5  54 

1033 
10  23 
10  14 

531 
541 
550 

1037 
10  27 
10  18 

526 
536 
5  45 

10  42 
1032 
10  23 

522 
532 
541 

1046 
1036 
10  27 

1230 

13    0 
30 

14    0 

'5 

16 

6  29 
643 

9  55 
9  39 

925 

6    8 
6  24 
638 

10   0 

9  44 
930 

6    3 
6  19 

633 

10    5 
9  49 
9  35 

5  59 
629 

10    9 
9  53 
9  39 

5  54 

6  10 
624 

10  14 
958 
9  44 

550 
6    6 
6  20 

10  18 

10    2 

948 

14    0 

15 
16 

17 
18 

19 

655 
7    6 
716 

913 
9    2 

852 

6  50 

7  I 
7  11 

918 
9    7 
857 

645 
656 
7    6 

923 
9  12 

9    2 

641 
652 
7    2 

927 
9  16 
9    6 

636 

647 
657 

932 
921 
911 

632 
643 
653 

936 
925 
915 

17 
18 

19 

20 
22 
24 

725 
7  40 
7  53 

843 
828 
8.5 

720 

7  35 
748 

848 
833 
8  20 

715 
730 
7  43 

825 

7  II 

726 

7  39 

857 
842 
829 

7    6 

721 

7  34 

9    2 

847 
834 

7    2 
7  17 
7  30 

9    ^ 
851 

838 

20 
22 

24 

26 
28 
30 

8    4 
8  14 
823 

8    3 

7  54 
7  45 

818 

8    8 
7  59 
7  50 

7  54 

8  4 
813 

813 

8    4 
7  55 

751 

8    0 

8    9 

817 

8    8 

7  59 

7  45 

7  55 

8  4 

822 
813 
8    4 

741 
751 
8    0 

8  26 
817 
8    8 

26 
28 
30 

32 
34 
36 

831 
838 

843 

7  37 
730 
724 

826 

833 
838 

742 
7  35 
729 

821 

8  28 
833 

7  47 
740 

7  34 

817 
824 
829 

751 
7  44 
738 

8  12 
8  19 
8  24 

756 
7  49 
7  43 

8    8 
820 

8    I 

7  54 
748 

32 
34 
36 

38 
40 

45 

848 
853 
9    4 

718 
713 

7    2 

848 
859 

723 
718 
7    7 

8  38 
843 
854 

728 
723 
7  12 

834 
839 
8  50 

732 
727 
716 

8  29 
834 
845 

7  37 
7  32 
721 

8  30 
841 

7  42 
726 

38 
40 

45 

50 
S5 
60 

913 
9  20 
927 

645 
638 

9    8 
9  15 
922 

658 
6  50 
643 

9    3 
9  10 

9  17 

7    3 
648 

859 
9    6 
913 

7    7 
659 
652 

854 
9    I 
9    8 

7  12 
7    4 
657 

8  50 
857 

9  4 

716 
7    8 
7    I 

50 
55 
60 

65 
70 

75 

9  33 
938 
9  43 

631 
625 
6  19 

928 
9  33 
938 

636 
6  30 

6  24 

923 
9  28 

9  33 

6  41 

635 
6  29 

919 
9  24 
9  29 

645 
639 
633 

9  14 
9  19 
924 

6  50 
644 
638 

9  10 

9  15 
9  20 

654 
649 
643 

65 
70 

75 

8o 

85 

90 

9  47 
952 

9  56 

6  14 
6    9 

6    4 

942 
9  47 
951 

6  19 
6  14 
6    9 

9  37 
942 

9  46 

6  24 
6  19 

6  14 

9  33 

938 

1    942 

628 
623 
6  18 

9  28 
9  33 
9  37 

633 
628 

6.3 

924 
929 
9  33 

638 

III 

80 

85 
90 

Additiona 
Correctioi 
for  Sun's 
Altitude 
1      only. 

Day  of 
1  Month. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  1  i  1st  to 
\   I     15th 

16th  to 
L       31st 

4-18" 
+  16 

+.4" 

4-12 

+  8" 
+  4 

0" 
-4 

-8" 
-  II 

-13" 
-14 

-14" 
-13 

-II" 

-    8 

-5" 
-  I 

+  3" 

+  7 

+ 
+ 

II" 
14 

4-17" 
+  18 

TABLE    L— ALTITUDE    CORRECTION. 


356 


Observed 
Altitude. 


6  30 
40 
50 

7  O 
10 
20 

730 
40 
50 

8  o 
10 
20 

830 
40 
50 

9  o 
20 

40 

10  o 
20 
4^ 

11  o 

30 

12  o 

12  30 

13  O 

30 

14  o 

15 
16 

17 


20 

22 
24 

26 

28 
30 

32 

34 
36 

38 
40 

45 

50 
55 
60 

65 
70 

75 

80 

85 
90 


HEIGHT  OF  THE  EYE. 


44  F  ET. 


Sun's 
Correc- 
tion. 

® 


add. 

I  31 

1  42 

153 

2  3 
2  13 
2  22 

231 
241 
249 

2  56 

3  4 
3  II 

318 
325 
332 


star's 

Correc 

tion. 

* 


4  34 

4  43 

4  55 

5  7 

5  17 
527 
536 

5  45 

6  I 
615 

6  27 
638 
648 

657 

7  12 
725 

7  37 
746 

7  55 

8  3 
8  10 

815 
8  20 
825 
836 

845 
852 
859 


9  19 
924 
928 


subtract, 
i     II 
438 
427 
417 

4  7 
3  57 
3  47 

3  37 
3  27 
3  19 

3  13 
3  5 
2  58 

251 
243 
236 

2  30 
2  18 
2  6 

I  55 
'  45 
I  35 
I  26 
I  14 
I  2 

05: 
o  41 
o  32 

023 
o  7 
9  53 
941 

930 
9  20 

9  II 

8  56 

843 

83' 
8  22 

813 

8  5 

758 
752 

746 
741 
7  30 

7  21 
7  13 
7  6 

659 
653 
647 

6  42 

637 
632 


45  Feet. 


Sun's  j  Star's 

Correc-  Oorrec 

tion.    I    tion, 

® 


otZcJ.       subtract 


I  26 

1  37 
148 

158 

2  8 
2  17 

2  27 
2  36 
244 

2  52 
259 

3  6 

3  '3 
3  20 
32S 

3  35 
3  47 

3  59 

4  10 
4  20 
430 

4  39 
451 

5  3 

5  13 
523 
532 

S4I 

5  57 

6  II 

6  23 

634 
644 

653 

7  8 
7  21 

7  33 
742 
751 

7  59 

8  6 
811 

8  16 
821 
832 

841 
848 
855 

9  I 
9  6 
9  II 

915 
9  20 

924 


1443 
1432 
14  22 

14  12 
14  2 
13  51 

13  41 
13  31 
1323 


13  9 
13    2 

1255 
12  47 
12  40 

1234 
12  22 
12  10 

II  59 
II  49 

II  39 
II  30 
II  18 
II    6 

1055 
1045 
1036 

10  27 

10  II 

9  57 


46  Feet. 


Sun's  1  Star's 
Correc-  Correc- 
tion.   I    tion 

®  * 


add      I  subtract. 


2  23 
232 

2  40 

247 
255 

3  2 

3  9 
316 
323 

330 

342 

3  54 

4  5 
415 
425 

4  34 

4  46 
458 

5  8 
5.8 
527 

536 

5  52 

6  6 


9  45 
9  34 
924 

6  18 
6  29 
639 

915 
9    0 

847 

648 

7  3 
716 

837 
826 
817 

728 
7  ZJ 
746 

8    9 
8    2 
756 

8  I 
8    6 

750 
7  45 
7  34 

8  II 
8  16 
827 

725 
7  17 
710 

836 

843 
850 

7    3 
651 

856 
9  I 
9    6 

646 
641 
636 

9  10 
915 
9  19 

1447 
1436 

14  26 

14  16 
14  6 
1355 

1345 
1336 
1327 

13  21 
13  13 
13    6 

1259 
1252 

1245 
12  39 
1227 
12  15 

12    4 

II  54 
II  44 

II  35 
II  23 
II  II 

II     o 

10  50 
10  41 

10  32 
10  16 
10    2 

950 
9  39 
929 

9  20 
9  5 
852 

842 

l^' 
822 

8  14 
8  7 
8    I 

7  55 
7  50 
7  39 

730 
7  22 

715 
7  8 
7  2 
6  56 

651 
646 
641 


47   Feet. 


Sun's  Star's 

Correc-  CorreC' 

tion.  tion. 

®     * 


add.       subtract 


I  18 
I  29 
1  40 

1  50 

2  O 

2  9 


4  I 
4  II 
421 

430 
442 

4  54 

5  4 

5  14 
523 

532 
548 

6  2 

6  14 

6  25 
635 

644 

659 

7  12 

724 

7  33 

742 

750 

7  57 

8  2 

8  7 
812 
823 

832 
839 

846 

852 
857 

9  2 

9  6 
9  II 
9  15 


'4  51 
1440 

1430 
14  20 
14  10 
1359 


2  19  1349 
2  28  13  40 
236  13  31 


243 
251 
258 


13  17 
13  10 

13  3 
12  56 
1249 

1243 
12  31 
12  19 

12  8 
II  58 
II  48 

II  39 
II  27 

II  15 
II  4 
1054 
1045 
1036 
10  20 
10  6 

9  54 
9  43 
9  33 
924 

9  9 
856 

845 
835 
8  26 

818 
8  II 
8  5 

7  59 
7  54 
7  43 

7  34 
7  26 

7  19 
7  12 
7  6 
7  o 

655 
6  50 

645 


48  Feet. 


Sun's 
Correc 
tion. 

® 


add. 
I     II 
I    13 
I  24 

I  35 

I  45 

1  55 

2  4 

2  14 
223 
231 

238 

2  46 

253 

3  o 
3  7 
3  14 

321 

3  33 

3  45 

356 

4  6 
4  16 

425 
4  37 
4  49 

4  59 

5  9 
518 

527 
5  43 

5  57 

6  9 

6  20 
630 

639 
654 

7  7 

7  19 
728 

7  37 

7  45 
7  52 

7  57 

8  2 
8    7 

8  18 

827 
834 
841 

847 
852 

857 

9  I 
9  6 
9  10 


Star's 
Correc 
tion. 


1456 
1445 
1435 
1425 
14  15 
14  4 

1354 
1345 
1336 

1330 
1322 

13  15 
13  8 
13  I 
1254 

1248 
12  36 

12  24 

12  13 
12  3 
II  53 

II  44 
II  32 
II  20 

II  9 

1059 
10  50 

10  41 
10  25 
10  II 

9  59 
948 
938 

929 
9  14 
9  I 

8  50 
840 
83' 

823] 
8  16' 
8  10 

8  4 
7  59 

748 

7  39 
731 
724 


49  Feet. 


Sun's 

Correc 

tion. 

® 


add. 


2  9 
2  18 
2  27 

234 
2  42 

249 

2  56 

3  3 
3  10 

3  17 

3  29 
341 

352 

4  2 
412 

4  21 
4  33 
4  45 


626 

635 

6  50 

7  3 

7  15 
7  24 
7  33 

741 
748 

7  53 

758 

8  3 
8  14 

823 
830 
837 

843 

8  4J> 

853 

857 

9  2 
9  6 


Star's 
Correc- 
tion 


subtract. 

5  "o 
4  49 
4  39 

429 
4  19 
4    9 

3  59 
3  50 
341 

3  34 
3  26 
3  19 


2  17 
2  7 
I  57 

148 
I  24 

I  13 
I  3 
054 

045 
o  29 

015 

o  3 
952 
942 

9  33 
9  18 

9    5 

854 
844 
835 

827 
8  20 
814 
8  8 
8  3 
7  52 

7  43 
7  35 
728 

721 
715 
7    9 

7  4 
659 
654 


Observed 


Additional 
Correction 
for  Sun's  " 
Altitude 
onlv. 


Day  of 
Month. 


Ist  to 
15th 

16th  to 
3)st 


Jan. 


-H18" 
+  16 


Feb. 


4-14" 
+  12 


March. 


+  8" 
+   4 


April. 


May. 


June. 


-13" 
-14 


July. 


Aug. 


Sept. 


Oct 


+    3 
+  7 


Not. 


-I- II" 
+  14 


Dec. 


-i-17 
+  18 


36 

TABLE    II.— HOUR    ANGLE    LIMIT    for    EX-MERIDIAN 

OBSERVATIONS. 


LATITUDE 

Dec. 

- 

6 

5 

10 

15 

20 

25 

30 

35 

40 

45 

5b 

55 

60 

'70 

h.  m. 
I  29 

h.  m. 
125 

h  m. 
I  20 

h.  m. 
I  15 

h.  m. 
I  II 

* 

h.  m. 

I    7 
130 

h.  m. 

Id 

h.  m. 
059 

127 

h.  m. 

055 
126 

h.  m. 
051 
124 

h.  m. 

048 
122 

h.  ra. 
041 

120 

h.  m. 

033 
118 

n 

65 

! 

I  17 

I  13 

I    8 

I    4 

I    0 

057 

055 

127 

051 

les 

047 

124 

041 

122 

035 
119 

027 
1  15 

017 

1    5 

EH 

60 

I    6 

I     2 

059 

056 

053 

049 

0  46 

041 

123 

036 

122 

032 

120 

025 
1  15 

015 

1    5 

0  0 
/    6 

55 

058 

055 

052 

049 

046 

041 

037 

033 

028 
1  15 

023 

1  12 

013 

110 

0  0 

1  5 

015 
115 

! 

50 

1 

051 

048 

046 

042 

039 

035 

030 

025 

0  21 

* 

0  12 

1  8 

0  0 

1  5 

013 

110 

024 

120 

i 

45 

046 

043 

041 

038 

034 

029 

024 

0  19 

0  II 

0    0 

* 

0  12 

110 

023 
115 

031 

125 

40 

042 

039 

036 

033 

029 

023 

017 

0  10 

0    0 

0  II 

0  21 

* 

028 

120 

036 
130 

J25 
0 

35 

038 

035 

031 

027 

022 

0  16 

0    9 

0  0 

0  10 

0  19 

025 

033 

041 
1  35 

30 

25 

033 
028 

029 
024 

025 
0  20 

0  20 
014 

015 
0    8 

0    9 
0    0 

0    0 
0    9 

0  9 
0  16 

017 
023 

024 
029 

030 
035 

037 
041 

0  46 
049 

i 

20 
IS 

0  24 
018 

0  19 

0  14 

014 
0    8 

0   8 
0   0 

0    0 
0    8 

0   8 
014 

015 
020 

0  22 
027 

0  29 
033 

034 
038 

039 
042 

0  46 
049 

053 
0  56 

10 

5 

0  13 
0    8 

0   8 
0   0 

0   0 
0    8 

0    8 
0  14 

0  14 
0  19 

0  20 
024 

025 
0  29 

031 
035 

036 
039 

041 
043 

046 
048 

052 

055 

059 
1    2 

^0 

0   0 

0   8 

013 

0  18 

0  24 

028 

033 

038 

042 

046 

051 

058 

I    6 

*  The  lin 

lits  on  th 

ese  lines 

are  for  t 

he  inferi 

or  nierid 

ian  passi 

ige. 

LA 

riTUDE 

. 

Dec. 

0 

5 

lb 

h.  m 
013 
0  18 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

p4 

t3 

^5 

h.  m. 
0    0 
0    8 

h.  m. 

0    8 
0  13 

h.  m. 
0  18 
0  24 

h.  m. 
024 
028 

h.m. 
028 
032 

h.  m. 
033 
037 

h.  ni. 
038 
041 

h.  m. 
042 
045 

h.m. 
0  46 
049 

h.m. 
051 
054 

h.  m. 
058 
I     I 

h.  m, 
I  6 
I    8 

1 
i 

10 
15 

0  13 
0  18 

018 
024 

0  24 
028 

028 
032 

032 
036 

0  36 
040 

040 
044 

044 
048 

049 
053 

053 
057 

058 
I      2 

I    4 
I    7 

I  10 
I  13 

20 
25 

0  24 
028 

028 
032 

031 
036 

0  36 
040 

039 
043 

043 
047 

048 
052 

052 
0  56 

057 
I     0 

I     0 

I    4 

I    5 
I    9 

no 
I  14 

I  16 
I  30 

f- 

30 
35 

033 
038 

037 
041 

041 
044 

043 
047 

046 
050 

0  50 
0  56 

0  56 

1  0 

I     0 
I    4 

I    4 
I  10 

I  10 
I  16 

I  18 
I  20 

I  20 

40 

45 

042 
046 

045 
049 

048 
053 

052 
057 

057 
I    0 

I     0 

I    6 

I    4 
I  10 

I  10 
I  14 

\\t 

I  18 

1 

1 

50 
55 

°5J 
058 

055 
I    3 

059 

I    9 

I    4 
I  12 

I    8 
I  16 

I  12 
I  18 

I  14 
I  20 

I  16 

60 
65 

I    6 
I  17 

\\l 

I  15 
I  20 

I  18 
I  20 

I  20 
I  20 

I  20 

^ho 

I  29 

130 

130 

130 

TABLE  III 
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TABLE     III.— VALUES    OF    C. 


DECLINATION 

\—saTM  Name 

flw— LATITUDE. 

Latitude. 

Latitude. 

,     , 

•    / 

•     / 

•    / 

•     / 

.     / 

•    / 

•    / 

, 

•     / 

•    / 

0   0 

0  30 

1    0 

13J 

2   0 

2  30 

3    0 

3  30 

4    0 

4  30 

5    0 

5  30 

, 

,, 

II 

^ 

,, 

II 

II 

II 

// 

^^ 

II 

^, 

,, 

•     / 

o    o 

37.47 

32.10 

28.08 

24-95 

22.44 

20.39 

0    0 

30 

37.45 

32.08 

28.06 

24-93 

22.42 

30 

I     0 

37.42 

32.06 

28.04 

24.91 

I     0 

30 

A 

Ititude 

above 

87" 

37-38 

32.03 

28.01 

30 

2    0 

37.35 

32.00 

2    0 

30 

3731 

30 

3    0 

37.47 

3    0 

30 

32.10 

37-45 

30 

4    0 

28.08 

?2.08 

37-42 

4    0 

30 

24.95 

28.06 

32.06 

37.38 

30 

5    0 

22.44 

24-93 

28.04 

32.03 

37-35 

5    0 

30 

20.39 

22.42 

24.91 

28.01 

32.00 

37.31 

30 

6    0 

18.68 

20.37 

22.40 

24.88 

27.98 

31.96 

37.26 

6    0 

30 

17-23 

18.66 

20.35 

22.37 

24.85 

27.94 

31.91 

37- ?1 

30 

7    0 

1599 

17.21 

18.64 

20.32 

22.35 

24.62 

27.90 

31.86 

37-15 

7    0 

30 

14.92 

15.97 

17.19 

18.61 

20.30 

22.32 

24.78 

27.86 

31.81 

37.08 

30 

8    0 

13-97 

14.90 

15-95 

17.16 

18.59 

20.27 

22.28 

24.74 

27.81 

31-75 

37.01 

8    0 

30 

13.14 

13-95 

14.88 

15-92 

17.14 

18.56 

20.23 

22.24 

24.69 

27.76 

31.69 

36.93 

30 

9    0 

12.40 

13.12 

13-93 

14.85 

15-90 

17.11 

18.53 

20.21 

22.20 

24.64 

27.70 

31.62 

9    0 

30 

11.73 

12.38 

13.10 

13-91 

14.83 

i.S-87 

17.08 

18.49 

20.16 

22.15 

2459 

27.64 

30 

10    0 

11.14 

11.72 

12.36 

13.07 

13.89 

14.80 

15.84 

17.05 

1845 

20.12 

22.10 

24-53 

10    0 

30 

10.60 

II. 12 

11.70 

12.33 

13.05 

13.86 

14.77 

15.81 

17.01 

18.41 

20.07 

22.05 

30 

II     0 

10.10 

10.58 

II. 10 

11. 67 

12.31 

1303 

13.83 

14.74 

15.78 

16.97 

18.37 

20.02 

II     0 

30 

965 

10.08 

10.56 

11.07 

11.65 

12.29 

13.00 

13.80 

14.71 

15.74 

16.93 

18.32 

30 

12    0 

9.24 

9.63 

10.06 

10.53 

11.05 

11.63 

12.26 

12.97 

13-77 

1467 

1570 

16.89 

12    0 

30 

8.86 

9.22 

9.61 

10.04 

10.51 

11.03 

11.60 

12.23 

12.94 

13.73 

14-63 

15.66 

30 

13    0 

8.50 

8.84 

9.20 

9  59 

10.02 

10.49 

11.00 

11-57 

12.20 

12.91 

13.69 

14.59 

13    0 

30 

8. 1 8 

8.48 

8.82 

9.18 

9.57 

JO.  00 

10.46 

10.97 

11.54 

12.17 

12.87 

13.65 

30 

14    0 

7.88 

8.16 

8.47 

8.80 

9.16 

9.56 

9-97 

10.44 

10.94 

II. 51 

12.13 

12.83 

14    0 

30 

7.59 

7.86 

8.14 

8.45 

8.78 

9-13 

9-52 

9-95 

10.41 

10.91 

11.47 

12.10 

30 

15    0 

1Z1> 

7-57 

7.84 

8.12 

8.43 

8.76 

9.11 

9-50 

992 

10.38 

10.88 

11.44 

15    0 

30 

7.08 

7.31 

7.56 

7.82 

8.10 

8.41 

8.73 

9-09 

9.47 

9.89 

10.34 

10.85 

30 

16    0 

6.85 

7.06 

7.29 

7.53 

7.80 

8.07 

8.38 

8.71 

9.06 

9-44 

9.85 

10.31 

16    0 

30 

6.63 

6.83 

7.04 

7.27 

7-51 

7.77 

8.05 

8.36 

8.68 

9.03 

9.41 

9.82 

30 

17    0 

6.42 

6.61 

6.81 

7.02 

7.25 

7.49 

7.75 

8.03 

8.33 

8.65 

9.00 

9-38 

17    0 

30 

6.23 

6.40 

6.59 

6.79 

7.00 

7.23 

7-47 

7.72 

8.00 

8.30 

862 

8-97 

30 

18    0 

6.04 

6.21 

6.39 

6.57 

6.77 

6.98 

7.21 

7.45 

7.70 

7.98 

8.27 

8.59 

18    0 

30 

5.87 

6.02 

6.19 

(>.zi 

6.55 

6.75 

6.96 

7.19 

7.42 

7.67 

7-95 

8.24 

30 

19    0 

5.70 

5.85 

6.01 

6.17 

6.35 

6.53 

6.73 

6.94 

7.16 

7.39 

7.64 

7.92 

19    0 

30 

5.54 

5-68 

5-83 

5-99 

6.15 

6.33 

6.51 

6.71 

6.91 

7.13 

7.36 

7.61 

30 

20    0 

5-39 

5-53 

5.67 

5.81 

5.97 

6.13 

6.30 

6.49 

6.68 

6.89 

7.10 

7-34 

20    0 

30 

5.25 

5.38 

5.51 

5.65 

5.79 

5.95 

6.11 

6.28 

6.46 

6.66 

6.86 

7.07 

30 

21     0 

5.12 

5.24 

5-36 

5-49 

5.63 

5.77 

5.92 

6.09 

6.25 

6.44 

6.63 

6.83 

21    0 

30 

4-99 

5.10 

5.22 

5.34 

5-47 

5.61 

5.75 

5.90 

6.06 

6.23 

6.41 

6.60 

30 

22    0 

4.86 

4-97 

5.08 

5.20 

5-32 

5-45 

5.58 

5.73 

5.88 

6.04 

6.20 

^A 

22    0 

30 

4.74 

4.84 

4.95 

5.06 

5.18 

5.30 

5-43 

5.56 

S.71 

5.86 

6.01 

6.18 

30 

23    0 

4.63 

4.72 

4.82 

4.93 

5.04 

5.16 

5.28 

5-41 

5.54 

5.69 

5.83 

5-99 

23    0 

30 

4-52 

4.61 

4.70 

4.80 

4.91 

5-02 

.5.14 

5.26 

5-39 

5.52 

5.66 

S.80 

30 

24    0 

4.41 

4.50 

4.59 

4.68 

4-79 

4.89 

5.00 

5-12 

5.23 

536 

5.49 

5.63 

24    0 

30 

4.31 

4-39 

4-48 

4.57 

4.67 

4.77 

4.87 

4.98 

5-09 

5.21 

5-33 

5-47 

30 

25    0 

4.21 

4.29 

4-37 

4.46 

4-55 

4-64 

4.74 

4.81; 

4.95 

507 

5.18 

5-31 

25    0 

30 

4.12 

4.19 

4.27 

4.35 

4.44 

4-53 

4.62 

4.72 

4.82 

4.93 

5.04 

5.16 

30 

26    0 

4.03 

4.10 

4.18 

4-25 

4.34 

442 

4-51 

4.60 

4.70 

4.80 

4.91 

5.02 

26    0 

30 

3.94 

4.01 

4.08 

4.16 

4.24 

4-32 

4.40 

4.49 

4-58 

4.68 

4.78 

4.89 

30 

27    0 

3.85 

392 

3.99 

4.06 

4.14 

4.22 

4.30 

4.38 

4-47 

4-56 

4.65 

4.76 

27    0 

30 

3.77 

3.83 

3-90 

3.97 

4.04 

4.12 

4.20 

4.28 

4-36 

4.45 

4.53 

4-63 

30 

2?i    0 

3-69 

376 

3.82 

3.88 

3-95 

4.02 

4.10 

4.18 

4.25 

4.34 

4-42 

4-51 

28    0 

30 

3.61 

3-67 

3.74 

3.80 

3.86 

3.93 

4.00 

4.08 

4-15 

4.23 

4.31 

4.40 

30 

29    0 

3-54 

3.60 

3.66 

3.72 

378 

3-84 

3.91 

398 

405 

4  13 

4.21 

4.29 

29    0 

30 

3.47 

3.53 

3-58 

3-64 

3-70 

3-76 

3-82 

3-89 

3.96 

4.03 

4.11 

4-19 

30 

30    0 

3.40 

3.45 

3.51 

3.56 

3.62 

3.68 

3.74 

3.80 

3-87 

3-94 

4.01 

4-09 

30    0 
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TABLE    III.— VALUES    OF    C 


DECLINATION— 5awie  Name  ai— LATITUDE. 

Latitude. 

Latitude. 

6  6 

0  30 

i  6 

iso 

20 

2  30 

3    6 

330 

4  6 

4  30 

5    6 

5  30 

30    0 

3.40 

u 

3-45 

3-51 

3.'56 

3.62 

3.68 

3.74 

3.80 

3.87 

3.94 

4.01 

4'^ 

30    0 

30 

3.33 

3-38 

3.44 

3.49 

3.54 

3.60 

3.66 

3.72 

3.78 

3.84 

3-91 

398 

30 

31     0 

3-27 

3.32 

3.37 

3.42 

3-47 

3.52 

3.58 

3.64 

3.70 

3.76 

3.82 

3-89 

31     0 

30 

3.20 

3.25 

3-30 

3.35 

3.40 

3-45 

350 

3.56 

3.62 

3.67 

3-73 

3.80 

30 

32    0 

3-14 

3.18 

3.23 

3.28 

3.33 

3.38 

3.43 

3.48 

3.54 

3-59 

36S 

371 

32    0 

30 

3.08 

3.12 

3.17 

3-21 

3.26 

Zl>i 

3.36 

341 

3.46 

3.51 

3-57 

363 

30 

33    0 

3.02 

3.06 

3." 

3.15 

3.20 

3-24 

3-29 

3-34 

3-39 

3-44 

349 

3-55 

33    0 

30 

2.96 

3.00 

3.05 

3-09 

3.13 

3.17 

3.22 

3-27 

3.32 

3.36 

341 

3-47 

30 

34    0 

2.91 

2.95 

2.99 

3-03 

3-07 

3" 

3.16 

3.20 

3-25 

3.29 

3-34 

339 

34    0 

30 

2.85 

2.89 

2.93 

2.97 

3.01 

3-05 

3.09 

3.14 

3.22 

327 

332 

30 

35    0 

2.80 

2.84 

2.88 

2.91 

2.95 

2.99 

3.03 

3.07 

3.12 

3.16 

3.20 

3-25 

35    0 

30 

2.75 

2.78 

2.82 

2.8s 

2.89 

2.93 

2.97 

3.0I 

3.05 

3.09 

in 

3.18 

30 

36    0 

2.70 

2.73 

2.77 

2.80 

2.84 

2.87 

2.91 

2.95 

299 

3.03 

307 

3" 

36    0 

30 

2.65 

2.68 

2.72 

2.75 

2.78 

2.81 

2.85 

2.89 

2.93 

2.97 

301 

305 

30 

37    0 

2.61 

2.64 

2.67 

2.70 

2.73 

2.76 

2.80 

2.83 

2.87 

2.91 

295 

2.99 

37    0 

30 

2.56 

2.59 

2.62 

2.65 

2.68 

2.7  [ 

2.74 

2.78 

2.81 

2.85 

2.89 

2.92 

30 

38    0 

2.51 

2.54 

2.57 

2.60 

2.63 

2.66 

2.69 

2.72 

2.76 

2.79 

2.83 

2.86 

38    0 

30 

2.46 

2.49 

2.52 

2.55 

2.58 

2.61 

2.64 

2.67 

2.70 

^•?t 

2.77 

2.81 

30 

39    0 

2.42 

2.45 

2.48 

2.50 

2.53 

2.56 

2.59 

2.62 

2.6s 

2.68 

2.72 

2.75 

39    0 

30 

2.38 

2.40 

2.43 

2.45 

2.48 

2.51 

2.54 

2.57 

2.60 

2.63 

2.66 

2.70 

30 

40    0 

2.34 

2.36 

2.39 

2.41 

2.44 

2.47 

2.50 

2.52 

2.55 

2.58 

2.61 

2.64 

40    0 

30 

2.30 

2.32 

2.35 

2.37 

2.39 

2.42 

2.45 

2.48 

2.50 

2.53 

2.56 

2.59 

30 

41     0 

2.26 

2,28 

2.31 

2.33 

2.35 

2.37 

2.40 

2.43 

2.46 

2.48 

2.51 

2.54 

41     0 

30 

2.22 

2.24 

2.26 

2.28 

2.31 

2.33 

2.36 

2.38 

2.41 

2.44 

2.46 

2.49 

30 

42    0 

2.18 

2.20 

2.22 

2.24 

2.27 

2.29 

2.32 

2.34 

2.36 

2.39 

2.42 

2.44 

42    0 

30 

2.14 

2.16 

2.18 

2.20 

2.23 

2.25 

2.27 

2.30 

2.32 

2.34 

2.37 

239 

30 

43    0 

2. 1 1 

2.13 

2.15 

2.17 

2.19 

2.21 

2.23 

2.25 

2.28 

2.30 

2.32 

2.34 

43    0 

30 

2.07 

2.09 

2.11 

2.13 

2.15 

2.17 

2.19 

2.21 

2.23 

2.26 

2.28 

2.30 

30 

44    0 

2.03 

2.05 

2.07 

2.09 

2.11 

2.13 

2.15 

2.17 

2.19 

2.21 

2.24 

2.26 

44    0 

30 

1.99 

2.01 

2.03 

2.05 

2.07 

2.09 

2.1 1 

2.13 

2.15 

2.17 

2.19 

2.21 

30 

45    0 

1.96 

1.98 

2.00 

2.01 

2.03 

2.05 

2.07 

2.09 

2.1 1 

2.13 

2.15 

2.17 

45    0 

30 

1.93 

1.94 

1.96 

1.97 

1.99 

2.01 

2.03 

2.05 

2.07 

2.09 

2.11 

213 

30 

46    0 

1.90 

1.91 

1-93 

1.94 

1.96 

1.98 

2.CXD 

2.01 

2.03 

2.05 

2.07 

2.09 

46    0 

30 

1.86 

1.87 

1.89 

1.90 

1.92 

1.94 

1.96 

1.98 

1.99 

2.01 

2.03 

2.05 

30 

47    0 

1.83 

1.84 

1.86 

1.87 

1.89 

1.91 

1.93 

1.94 

1.96 

1.97 

1.99 

2.01 

47    0 

30 

1.80 

1.81 

1.83 

1.84 

1.86 

1.87 

1.89 

1.91 

1.92 

1.94 

1-95 

1.97 

30 

48    0 

1.77 

1.78 

1.80 

1.81 

1.83 

1.84 

1.86 

1.87 

1.89 

1.90 

1.92 

193 

48    0 

30 

1.74 

1-75 

1.76 

1.77 

1.79 

1. 80 

1.82 

1.84 

1.85 

1.87 

1.88 

1.90 

30 

49    0 

1.71 

1.72 

^-n 

1.74 

1.76 

1.77 

1.79 

1.80 

1.82 

1.83 

1.85 

1.86 

49    0 

30 

1.68 

1.69 

1.70 

1.71 

1.73 

1.74 

1.75 

1.77 

1.78 

1,80 

1.81 

183 

30 

50    0 

1.65 

1.66 

1.67 

1.68 

1.70 

1.71 

1.72 

^'11 

1-75 

1,76 

1.78 

1.79 

50    0 

30 

1.62 

1.63 

1.64 

1.65 

1.67 

1.68 

1.69 

1.70 

1.72 

1.73 

1.74 

1.76 

30 

51    0 

1.59 

1.60 

1.61 

1.62 

1.64 

1.65 

1.66 

1.67 

1.69 

1.70 

1.71 

172 

51     0 

30 

1.56 

1-57 

1.58 

1-59 

1.61 

1.62 

1.63 

1.64 

1.65 

1.67 

168 

1.69 

30 

52    0 

1.53 

1.54 

1.56 

1.57 

1.58 

1.59 

1.60 

1.61 

1.62 

1.63 

1.65 

1.66 

52    0 

30 

1.50 

1.51 

1-53 

1.54 

1.55 

1.56 

1.57 

1.58 

1.59 

1.60 

1.61 

1.63 

30 

53    0 

1.48 

1.49 

1.50 

1.51 

152 

1.53 

1.54 

1-55 

1.56 

1-57 

1.58 

1.59 

53    0 

30 

1.45 

1.46 

1.47 

1.48 

1.49 

1.50 

1.51 

1-52 

1-53 

1-54 

155 

1.56 

30 

54    0 

1.43 

1.43 

1.44 

1.45 

1.46 

1.47 

1.48 

1.49 

1.50 

'*5i 

1.52 

1-53 

54    0 

30 

1.40 

1.40 

1.41 

1.42 

1.43 

1.44 

1.45 

1.46 

1-47 

1.48 

1.49 

1.50 

30 

55    0 

1.37 

1.38 

1.39 

1.40 

1. 41 

1.42 

1.43 

1.44 

1.45 

1.45 

1.46 

147 

55    0 

30 

1.34 

1.35 

1.36 

1.37 

1-38 

1.39 

1.40 

1.41 

1.42 

1,43 

1-43 

1.44 

30 

56    0 

1.32 

1.33 

1.34 

1-35 

1.36 

1.36 

1.37 

1.38 

1.39 

1.40 

1.41 

1.42 

56    0 

30 

1.30 

^•3° 

131 

1.32 

1.33 

1.33 

1.34 

1.35 

1.36 

1.37 

1.38 

1-39 

30 

57    0 

1.28 

1.28 

1.29 

1.29 

1.30 

131 

1.32 

1.33 

1.34 

1.34 

1-35 

1.36 

57    0 

30 

1.25 

1.25 

1.26 

1.26 

1.27 

1.28 

1.29 

1.30 

I-3I 

1.32 

1.32 

1-33 

30 

58    0 

1.23 

1.23 

1.24 

1.24 

1.25 

1.26 

1.27 

1.27 

1.28 

1,29 

1.30 

1.30 

58    0 

30 

1.20 

1.20 

1.21 

1.22 

1.23 

1.23 

1.24 

1.25 

1.25 

1.26 

1.27 

1.28 

30 

59    0 

1. 18 

i.i8 

1. 19 

1.20 

1.21 

1.21 

1.22 

1.22 

1.23 

1.24 

1.25 

1-25 

59    0 

30 

1.15 

1.16 

1. 17 

1.17 

1. 18 

1.18 

1.19 

1.20 

1.20 

1,21 

1.22 

1.23 

•  30 

60    0 

113 

1. 14 

I.I5 

1.15 

1. 16 

1. 16 

1.17 

1.17 

1. 18 

1.18 

1. 19 

1. 20 

60    0 

40 


TABLE 

III.-VALUES 

OF    C 

DECLINATION— sawie 

Natm  as— LATITUDE. 

Latitude. 

Latitude. 

6    6 

630 

7  6 

73D 

8  6 

8  30 

9    6 

9  30 

10  6 

10  30 

11  6 

11  30 

o    o 

18.68 

15-99 

14^92 

13-97 

i3''h 

I2''40 

".73 

I  i!i4 

10.60 

10.10 

9-65 

•     / 
0    0 

30 

20.37 

18.66 

17.21 

15.97 

14.90 

13.95 

13-12 

12.38 

11.72 

II. 12 

10.58 

10.08 

30 

I     0 

^^1? 

20.35 

18.64 

17.19 

1595 

14.88 

13-93 

13.10 

12.36 

11.70 

II. 10 

10.56 

I     0 

30 

24.88 

22.37 

20.32 

18.61 

17.16 

15.92 

14-85 

13.91 

13.07 

12.33 

11.67 

11.07 

30 

2     0 

27.98 

24.85 

22.35 

20.30 

18.59 

17.14 

15.90 

14.83 

1389 

i3-"5 

12.31 

11.65 

2    0 

30 

31.96 

27.94 

24.82 

22.32 

20,27 

18.56 

17.  II 

15-87 

14.80 

13.86 

13-03 

12.29 

30 

3    0 

37.26 

31-91 

27.90 

24.78 

22.28 

20.23 

18.53 

17.08 

15.84 

14-77 

13-83 

13.00 

3    0 

30 

37.21 

31.86 

27.86 

24.74 

22.24 

20.21 

18.49 

17.05 

15.81 

14.74 

13.80 

30 

4     0 

37-15 

31.81 

27.81 

24.69 

22.20 

20.16 

1845 

17.01 

15.78 

14.71 

4    0 

30 

37.08 

31.75 

27.76 

24,64 

22.15 

20.12 

18.41 

16.97 

15-74 

30 

5    0 

37.01 

3169 

27.70 

24-59 

22.10 

20.07 

18.37 

16.93 

5    0 

30 

36.93 

31.62 

27.64 

24-53 

22.05 

20.02 

18.32 

30 

6    0 

36.85 

3i-55 

27-57 

24.47 

21.99 

19.96 

6    0 

30 

36.76 

31.47 

27.50 

24.41 

21.93 

30 

7    0 

36.67 

31.39 

27.42 

24-34 

7    0 

30 

36.57 

3J-30 

27-34 

30 

8    0 

36.47 

31.21 

8    0 

30 

A 

Ititude 

above 

87° 

36.36 

30 

9     0 

36.85 

9    0 

30 

31.55 

36.76 

30 

10    0 

27-57 

31.47 

36.67 

10    0 

30 

24.47 

27.50 

31-39 

36.57 

30 

ri     0 

21.99 

24.41 

27.42 

31.30 

36.47 

II     0 

30 

19.96 

21.93 

24.34 

27-34 

31.21 

36.36 

30 

12    0 

18.27 

19.91 

21.87 

24.27 

27.26 

31. II 

36.25 

12    0 

30 

16.84 

18.22 

19.85 

21.81 

24.19 

27.18 

31.01 

36.13 

30 

13    0 

15.61 

16.79 

18.17 

1979 

21.74 

24.11 

27.09 

30.91 

36.00 

13    0 

30 

1455 

15.57 

16.74 

18. 1 1 

19.73 

21.67 

24.03 

27.00 

30.80 

35.87 

30 

14    0 

13.61 

14-51 

15-52 

16.69 

18.05 

19.66 

21-59 

23.95 

26.90 

30.69 

35-73 

14    0 

30 

12.79 

13-57 

14.46 

15-47 

16.63 

17.99 

19-59 

21.51 

23.86 

26.79 

30-57 

35-59 

30 

15    0 

12.06 

12.75 

'3-53 

14.41 

15.41 

16.57 

17.92 

19.52 

21.43 

23.77 

26.69 

30.45 

15    0 

30 

11.40 

12.02 

12.71 

13.48 

14.35 

15-36 

16.51 

17-85 

19.44    21.35 

23.67 

26.58 

30 

16    0 

10.81 

11.36 

11.98 

12.66 

13.43 

14.30 

15-30 

16.45 

17.78    19-36 

21.26 

23-57 

16    0 

30 

10.27 

10.77 

11,32 

11.94 

12.61 

13.38 

14.25 

15.24 

16.38    17.71 

19.28 

21.17 

30 

J7     0 

9-79 

10.24 

10.73 

11.28 

11.89 

12.56 

nzz 

14.19 

15-17 

16.31 

17.63 

19.20 

17    0 

30 

9.34 

9-75 

10.20 

10.69 

11.24 

11.84 

12.51 

13-27 

^\n 

15.11 

16.24 

17-55 

30 

iS    0 

8.93 

9.31 

9.71 

10.16 

10.65 

II. 19 

11.79 

12.46 

13.21 

14.07 

15.04 

16.17 

18    0 

30 

8.56 

8.90 

9-27 

9.68 

10.12 

io.6i 

1 1. 14 

11.74 

12.41 

13-15 

14.00 

14.97 

30 

19    0 

8.21 

8.53 

8.86 

VJ> 

9.64 

10.08 

10.56 

11.09 

11.69 

12.35 

13.09 

13-94 

19    0 

30 

7.89 

8.18 

8.49 

8.83 

9.19 

9.60 

10.03 

10.51 

11.04 

11.64 

12.29 

13-03 

30 

20    0 

7.58 

7.86 

8.14 

8.46 

8.79 

?-'5 

9-55 

9-99 

10.46 

10.99 

11.58 

12.23 

20    0 

30 

7'Zi 

7-55 

7.82 

8. 1 1 

8.42 

8.75 

9.11 

9.51 

9-94 

10.41 

10.94 

11.52 

30 

21     0 

7.04 

7.28 

7.52 

7-79 

8,07 

8.38 

8.71 

9.07 

9.46 

9.89 

10.36 

10.89 

21     0 

30 

6.80 

7.0I 

7.24 

7-49 

7.75 

8.03 

8.34 

8.67 

9.02 

9.42 

9.84 

10.31 

30 

22     0 

6.57 

^-n 

6.98 

7.21 

7-45 

7.72 

7-99 

8.30 

8.62 

8.98 

9.37 

9-79 

22    0 

30 

6.35 

6.54 

6.74 

6.95 

7.17 

7.42 

7.68 

7.95 

8.25 

8.58 

8.93 

9-32 

30 

23     0 

6.15 

6.32 

6.51 

6.71 

6.92 

7.14 

7-38 

7.64 

7.91 

8.21 

8.53 

8.88 

23    0 

30 

5-9^ 

6.12 

6.29 

6.48 

6.67 

6.89 

7.10 

7-34 

7.60 

7.87 

8.17 

8.49 

30 

24     0 

5-77 

5-93 

6.09 

6.26 

6.44 

6.64 

6.85 

?-o7 

7.30 

7.56 

7-83 

8.12 

24    0 

30 

5.60 

5-75 

5.90 

6.06 

6.23 

6.41 

6.6b 

6.81 

7.03 

7.26 

7.51 

7-79 

30 

25     0 

5-44 

5-57 

5.72 

5.87 

6.03 

6.20 

6.38 

6.57 

6.77 

6.99 

7.22 

7.47 

25    0 

30 

5.28 

5-41 

5-54 

5.69 

5-84 

6.00 

6.16 

6.55 

6.53 

6.73 

6-95 

7.18 

30 

26    0 

5.13 

5.26 

538 

5.51 

5.66 

581 

5.96 

6.13 

6.31 

6.49 

6.69 

6.91 

26    0 

30 

4.99 

5." 

^•^§ 

5.3s 

5.48 

5-63 

5-77 

5-93 

6.09 

6.27 

6-45 

6.65 

30 

27    0 

4.86 

4.97 

5.08 

5.20 

5-32 

5.45 

5-59 

5-74 

5.89 

6.06 

6.23 

6.41 

27    0 

30 

4.73 

4.83 

4-94 

5.05 

5.17 

5.29 

5.42 

5.56 

5.70 

5.86 

6.02 

6.19 

30 

28     0 

4.60 

4.70 

4,80 

4.91 

5.02 

5. 14 

5.26 

5.39 

5-53 

5.67 

5.82 

5.98 

2S      0 

30 

4.48 

4.58 

4.67 

4.78 

4.88 

4-99 

5-" 

5.23 

5-36 

5.50 

5.63 

5.79 

30 

29    0 

4-37 

4.46 

4.55 

4.65 

4-75 

4-85 

4.96 

5.08 

5-19 

533 

5.46 

5.60 

29      0 

30 

4.26 

4.35 

4-43 

4.53 

4.62 

4-72 

4.82 

4-93 

5.04 

5.16 

5-29 

5.42 

30 

30    0 

4.16 

4.24 

4.32 

4.41 

4.50 

4-59 

4.69 

4.79 

4.90 

5-01 

5-13 

5.26 

30    0 

41 


TABLE    III.— VALUES    OF    C 


DECLINATION— *ame  Narne  as— LATITUDE. 

Latitude. 

Latitude. 

•     / 

«     / 

•     / 

0     / 

,    1 

,     1 

/ 

•     / 

1 

6    0 

6  30 

7   0 

7  30 

8    0 

830 

9    0 

9  30 

10  0 

10  30 

11  0 

1130 

,     1 

II 

II 

// 

II 

// 

II 

II 

„ 

II 

II 

II 

II 

.     1 

30     0 

4.16 

4.24 

4.32 

4.41 

4-50 

4.59 

4.69 

4.79 

4.90 

5.01 

513 

5-25 

30    0 

30 

4.06 

4.13 

4.21 

4.29 

4.38 

4.47 

4.56 

4.66 

4.76 

4.87 

4.98 

5.10 

30 

31     0 

3.96 

4.03 

4.1 1 

4.19 

4.27 

4.35 

4.44 

4.53 

4.63 

4.73 

483 

4-94 

31     0 

30 

3.87 

3.94 

4.01 

4.08 

4.16 

4.24 

4-32 

4.41 

4.50 

4-59 

4.69 

4.80 

30 

32     0 

378 

3.84 

3.91 

3.98 

4.05 

4.13 

4.21 

4.29 

4.38 

4.47 

4.56 

4.66 

32    0 

30 

3-69 

3-75 

3.82 

3-86 

3.95 

4.02 

4.10 

4.18 

4.26 

4.35 

4.44 

453 

30 

33    0 

3.61 

3.67 

3.73 

3-79 

3.86 

3.93 

4.00 

4.07 

4.15 

4.23 

432 

4.40 

33    0 

30 

3.53 

3.58 

3-64 

3.70 

3.76 

3-83 

3-90 

3.97 

4.04 

4.12 

420 

4.28 

30 

34    0 

3.45 

3.50 

3-56 

3.62 

3.68 

3-74 

3.80 

3.87 

3.94 

4.01 

4.09 

4.17 

34    0 

30 

3-37 

3.42 

3-48 

3-54 

3.59 

3-65 

3.71 

3-77 

3.84 

3.91 

3.98 

4.06 

30 

35    0 

3.30 

3-35 

3-40 

3-45 

3-51 

3.56 

3.62 

3.68 

HI 

3.81 

3.88 

3-95 

35    0 

30 

3.23 

3.27 

3.32 

Z'Zl 

3.43 

3.48 

3.54 

3.60 

3-66 

3.72 

3.78 

385 

30 

36    0 

3.16 

3.20 

3.25 

3-30 

3-35 

3-40 

3.46 

3.51 

3-57 

3.63 

369 

3.75 

36    0 

30 

3.09 

313 

3.18 

3-23 

3-27 

332 

3.38 

3.43 

3-48 

3-54 

360 

3-66 

30 

37    0 

3.03 

3-07 

311 

3-15 

3-20 

3-25 

3-30 

3.35 

3.40 

3-45 

3^51 

3-57 

37    0 

30 

2.96 

3.00 

3.04 

3.08 

3.13 

3.17 

3.22 

3.27 

3.32 

3.37 

3-43 

348 

30 

38    0 

2.90 

2.94 

2.98 

3.02 

3.06 

3.10 

3-'§ 

3.20 

3.25 

3.30 

335 

340 

38    0 

30 

2.84 

2.88 

^•^3 

2.95 

2.99 

3.03 

3.08 

3.12 

3.17 

3.22 

327 

332 

30 

39    0 

2.79 

2.82 

2.86 

2.89 

2.93 

2.97 

3.01 

3.05 

3.10 

3.14 

319 

324 

39    0 

30 

2.73 

2.76 

2.80 

2.83 

2.87 

2.90 

2.94 

2.98 

3-03 

3.07 

3.12 

3-i6 

30 

40    0 

2.68 

2.71 

2.74 

2.77 

2.81 

2.84 

2.88 

2.92 

2.96 

3.00 

305 

3-09 

40    0 

30 

2.62 

2.65 

2.68 

2.71 

2.75 

2.78 

2.82 

2.S5 

2.89 

2.93 

2,9^ 

3.02 

30 

41     0 

2.57 

2.60 

2.63 

2.66 

2.69 

2.72 

2.76 

2.80 

2.83 

2.87 

2.91 

2.95 

41     0 

30 

2.52 

2.55 

2.58 

2.60 

2.63 

2.67 

2.70 

2.73 

2.77 

2.80 

2.84 

2.88 

30 

42    0 

2.47 

2.50 

2.53 

2.55 

2.58 

2.61 

2.65 

2.67 

2.71 

2.74 

2.78 

2.8l 

42    0 

30 

2.42 

2.44 

2.47 

2.50 

2.53 

2.56 

2.59 

2.63 

2.65 

2.68 

2.72 

2.75 

30 

43     0 

2.37 

2.39 

2.42 

2.45 

2.48 

2.51 

2.54 

2.57 

2.60 

2.63 

2.66 

2.69 

43    0 

30 

2.32 

2.35 

2.37 

2.40 

2.43 

2.45 

2.48 

2.51 

2.54 

2.57 

2.60 

2.63 

30 

44    0 

2.28 

2.30 

2.33 

2.35 

2.38 

2.40 

2.43 

2.46 

2.49 

2.51 

2.55 

2.58 

44    0 

30 

2.23 

2.26 

2.28 

2.30 

2.33 

2.35 

2.38 

2.40 

2.43 

2.46 

2.49 

2.52 

30 

45    0 

2.19 

2.21 

2.24 

2.26 

2.28 

2.30 

2.33 

2.35 

2.38 

2.41 

2.44 

2.46 

45    0 

30 

2.15 

2.17 

2.19 

2.21 

2.23 

2.26 

2.28 

2.31 

2.33 

2.35 

2.38 

241 

30 

46    0 

2.11 

2.13 

2.15 

2.17 

2.19 

2.21 

2.24 

2.26 

2.29 

2.31 

2.33 

2.36 

46    0 

30 

2.07 

2.09 

2.1 1 

2.13 

2.15 

2.17 

2.19 

2.21 

2.24 

2.26 

2.29 

2.31 

30 

47    0 

2.03 

2.05 

2.07 

2.09 

2.11 

2.13 

2.15 

2.17 

2.19 

2.21 

2.24 

2.26 

47    0 

30 

1.99 

2.01 

2.03 

2.04 

2.06 

2.08 

2.10 

2.12 

2.14 

2.16 

2.19 

2.21 

30 

48    0 

••95 

1.97 

1.99 

2.00 

2.02 

2.04 

2.06 

2.08 

2.10 

2.12 

2.14 

2.17 

48    0 

30 

1.91 

1-93 

1.95 

1.96 

1.98 

2.00 

2.02 

2.04 

2.06 

2.07 

2.09 

2.12 

30 

49    0 

1.88 

1.89 

1.91 

1.92 

1.94 

1.96 

1.98 

2.00 

2.02 

2.03 

2.05 

2.07 

49    0 

30 

1.84 

1.86 

1.87 

1.88 

1.90 

1.92 

1.94 

1.96 

1.97 

1,99 

2.01 

203 

30 

50    0 

1.81 

1.82 

1.84 

1.8s 

1.87 

1.88 

1.90 

I.9I 

1.93 

1,95 

1.97 

1.99 

50    0 

30 

1.77 

1.79 

1.80 

1.81 

1.83 

1.84 

1.86 

1.87 

1.89 

1.91 

1-93 

1.94 

30 

51     0 

X.74 

1-75 

1.77 

1.78 

1.79 

1.80 

1.82 

'•!^ 

1.85 

1.87 

1.89 

190 

51     0 

30 

1.70 

1.72 

1.73 

1.74 

1.75 

1.77 

1.78 

1.80 

1.81 

1.83 

i,8s 

1.86 

30 

52    0 

1.67 

1.68 

1.70 

1.71 

1.72 

^■IZ 

1.75 

1.76 

1.78 

1.79 

1.81 

1.82 

52    0 

30 

1.64 

1.65 

1.66 

1.67 

1.68 

1.70 

1.71 

1.73 

1.74 

1.75 

1.77 

1.78 

30 

53    0 

1.61 

1.62 

1.63 

1.64 

1.65 

1.66 

1.68 

1.69 

1.71 

1.72 

1-73 

1.74 

53    0 

30 

1.57 

1.59 

1.60 

i.6i 

1.62 

1.63 

1.64 

1.66 

1.67 

1.68 

1.69 

1.70 

30 

54    0 

1-54 

1-55 

1.57 

1.58 

1.59 

1.60 

1.61 

1.62 

1.64 

1.65 

1.66 

1.67 

54    0 

30 

I-5I 

1-52 

1.53 

1.54 

1-55 

1-57 

1.58 

1.59 

1.60 

1.61 

1.62 

J. 64 

30 

55    0 

1.48 

1.49 

1.50 

'•5^ 

1.52 

1-53 

1.55 

1.56 

1-57 

1.58 

1-59 

1.60 

55    0 

30 

1.45 

1.46 

1.47 

1.48 

1.49 

1.50 

1.51 

1.52 

1.53 

1,54 

155 

••57 

30 

56    0 

i.43 

1.43 

1.44 

1.45 

1.46 

1.47 

1.48 

1.49 

1.50 

1.51 

1.52 

1.53 

56    0 

30 

1.40 

1.41 

1.41 

1.42 

1-43 

1.44 

1.45 

1.46 

1.47 

1.48 

1.49 

1.50 

30 

57    0 

1.37 

1.38 

1.39 

1.39 

1.40 

1,41 

1.42 

1.43 

1.44 

■  1.45 

1.46 

1.47 

57    0 

30 

1.34 

1-35 

1.36 

1.37 

1.37 

1.38 

1.39 

1.40 

1.41 

1.42 

1-43 

1.44 

30 

56    0 

^•^\ 

1.32 

1.33 

1.34 

1.35 

1.35 

1.36 

1.37 

1.38 

1.39 

1.40 

1.40 

58    0 

30 

1.28 

1.29 

1.30 

1.31 

1.32 

1.32 

1.33 

1.34 

1-35 

1.36 

1-37 

1-37 

^0 

59    0 

1.26 

1.26 

1.27 

1.28 

1.29 

1.29 

1.30 

*-3i 

1.32 

^'11 

1.34 

1-34 

59    0 

30 

1.23 

1.24 

1.24 

1.25 

1.26 

1.27 

1.27 

1.28 

1.29 

1.30 

1.3' 

1.31 

30 

60    0 

1. 21 

1.21 

1.22 

1.22 

1.23 

1.24 

1.25 

1.25 

1.26 

1.27 

1.28 

1.28 

60    0 

42 


TABLE 

III.— VALUES 

OF    C 

DECLINATION— same  Name  a«— LATITUDE. 

Latitude. 

Latitude, 

12   6 
9.'24 

12  30 

13  6 

13  30 

14  6 

14  30 

15  6 

15  30 

16  6 

16  30 

17  0 

17  30 

0     o 

8^86 

8''5o 

8:18 

7^88 

7-59 

7''33 

7':o8 

6:'85 

6^63 

6'.'42 

6^23 

•     / 
0    0 

30 

9^>3 

9,22 

8.84 

8.48 

8.16 

7.86 

7.57 

7.31 

7.06 

6.83 

6.61 

6.40 

30 

I    0 

10.06 

9.61 

9.20 

8.82 

8.47 

8.14 

7.84 

7.56 

7.29 

7.04 

6.81 

6.59 

I     0 

30 

IO-53 

10.04 

9.59 

9.18 

8.80 

8.45 

8.12 

7.82 

7.53 

7.27 

7.02 

6.79 

30 

2      0 

11.05 

10.51 

10.02 

9.57 

9.16 

8.78 

8.43 

8.10 

7.80 

7-51 

7.25 

7.00 

2     0 

30 

11.63 

11.03 

10.49 

10.00 

9.56 

9.13 

8.76 

8.41 

8.07 

7-77 

7.49 

7.23 

30 

3    0 

12.26 

11.60 

11.00 

10.46 

9-97 

9.52 

9.11 

8.73 

8.38 

7.75 

7.47 

3    0 

30 

12.97 

12.23 

"•57 

10.97 

10.44 

9-95 

9-50 

9.09 

8.71 

8'.36 

8.03 

7.72 

30 

4    0 

13-77 

12.94 

12.20 

"•54 

10.94 

10,41 

992 

9-47 

9.06 

8.68 

8.33 

8.00 

4     0 

30 

14.67 

13.73 

12.91 

12.17 

11.51 

10.91 

10.38 

9.89 

9-44 

9.03 

8.65 

8.30 

30 

5    0 

1570 

14.63 

13.69 

12.87 

12.13 

11.47 

10.88 

10.34 

9-85 

9-41 

9.00 

8.62 

5    0 

30 

16.89 

15.66 

14-59 

13-65 

12.83 

12.10 

11.44 

10.85 

10.31 

9.82 

9-38 

8.97 

30 

6    0 

18.27 

16.84 

15.61 

14.55 

13-61 

12.79 

12.06 

11.40 

10.81 

10.27 

9-79 

9-34 

6    0 

30 

19.91 

18.22 

16.79 

15-57 

14.51 

1357 

12.75 

12.02 

11.36 

10.77 

10.24 

9.75 

30 

7    0 

21.87 

19.85 

18.17 

16.74 

15-52 

14.46 

13.53 

12.71 

11.98 

11.32 

10.73 

10.20 

7    0 

30 

24.27 

21.81 

19.79 

18. 1 1 

16.69 

15.47 

14.41 

13.48 

12.66 

11.94 

11.28 

10.69 

30 

8    0 

27.26 

24.19 

21.74 

1973 

18.05 

16.63 

1541 

14-35 

13-43 

12.61 

U.89 

11.24 

8    0 

30 

31. 11 

27.18 

24.11 

21.67 

19.66 

1799 

16.57 

1536 

14.30 

13.38 

12.56 

11.84 

30 

9    0 

36.25 

31.01 

27.09 

24.03 

21.59 

19-59 

17.92 

16.51 

•530 

14.25 

13-33 

12.51 

9    0 

30 

36.13 

30.91 

27.00 

23-95 

21.51 

19.52 

17-85 

16.45 

15.24 

14-19 

13.27 

30 

10    0 

36.00 

30.80 

26,90 

23.86 

21  43 

19.44 

17-78 

16.38 

15-17 

14.13 

10    0 

30 

35-87 

30.69 

26.79 

2377 

21.35 

19.36 

17.71 

16.31 

15.11 

30 

II     0 

35.73 

30-57 

26.69 

^^•H 

21.26 

19.28 

17-63 

16.24 

11     0 

30 

35.59 

30.45 

26.58 

23-57 

21.17 

19  20 

17.55 

30 

12    0 

35-45 

30.32 

26.47 

23.47 

21.07 

19." 

12    0 

30 

35.30 

30.19 

26.35 

23-37 

20.98 

30 

13    0 

35.14 

30-05 

26.23 

23.26 

13    0 

30 

34.98 

29.91 

26.11 

30 

14    0 

34-81 

29.76 

14    0 

30 

A 

Ititude 

above 

87° 

34-64 

30 

15    0 

3545 

15    0 

30 

30.32 

35-30 

30 

16    0 

26.47 

30.19 

35- 14 

16    0 

30 

2347 

26.35 

30.05 

34-98 

30 

17    0 

21.07 

2337 

26.23 

2991 

3481 

17    0 

30 

19.11 

20.98 

23.26 

26.11 

29.76 

34-64 

30 

18    0 

17-47 

19.02 

20.88 

23-15 

25.98 

29.61 

34-47 

18    0 

30 

16.09 

17.39 

18.93 

^?-?^ 

23.03 

25-84 

29.46 

34.28 

30 

19    0 

14.90 

16.01 

17.31 

18.84 

20.67 

22.91 

25-71 

29.30 

34.10 

19    0 

30 

1387 

1483 

15-93 

17.22 

18.74 

20.56 

22.79 

25.57 

29.14 

33.90 

30 

20    0 

12.97 

1380 

14-75 

15.85 

17.13 

18.64 

20.45 

22.66 

25.43 

28.97 

33-71 

20    0 

30 

12.17 

12.90 

13.73 

14.67 

15-76 

17.04 

18.53 

20.34 

22.53 

25.28 

28.81 

33.51 

30 

21     0 

11.46 

12,11 

12.83 

13.66 

14.59 

15-68 

16.94 

18.43 

20.22 

22.40 

25-13 

28.63 

21     0 

30 

10.83 

11.40 

12.04 

12.76 

13-58 

14-51 

15-59 

16.84 

18.32 

20.10 

22.27 

25-97 

30 

22    0 

10.25 

10.77 

11.34 

11.98 

12.69 

1350 

14-43 

15.50 

16.74 

18.21 

19.98 

22.13 

22    0 

30 

9-74 

10.20 

10.71 

11.28 

11.91 

12.62 

13-42 

14.35 

15.40 

16.64 

18.10 

19-85 

30 

23    0 

9.27 

9.69 

10.14 

10.65 

11.21 

11.84 

12-54 

13-34 

14.26 

15-30 

16.54 

17.98 

23    0 

30 

8.83 

9.22 

9.63 

10.08 

10.59 

11.15 

11.77 

12.47 

13.26 

14.17 

15.21 

16.43 

30 

24    0 

8.44 

8.78 

9.16 

9.57 

10.02 

10.53 

11.08 

11.70 

12.39 

1317 

14.08 

15.11 

24    0 

30 

8.07 

8.39 

f-73 

9.  II 

9.51 

9.96 

10.46 

11.01 

11.62 

12.31 

13.09 

1398 

30 

25    0 

7.74 

8.03 

8.34 

8.68 

9-05 

9.45 

9.90 

10.39 

10.93 

"•54 

12.23 

13.00 

25    0 

30 

7.43 

7.69 

7.98 

8.29 

8.62 

8.99 

9-39 

9.84 

10.32 

10.86 

11-47 

12.15 

30 

26    0 

^of 

7.38 

7.64 

7-93 

8.24 

^57 

8.93 

9.33 

9-77 

10.25 

10.79 

11.39 

26    0 

30 

6.86 

7.10 

7-33 

7.60 

7.88 

8.19 

8.51 

8.87 

9.27 

9.70 

10.18 

10.72 

30 

27    0 

6.61 

6.82 

7.05- 

7-29 

7-55 

7.83 

8.13 

8.46 

8.81 

9.20 

9.63 

10.  II 

27    0 

.30 

6.37 

6.57 

6.78 

7.00 

7.24 

7-50 

7.77 

8.08 

8.40 

8.75 

9.14 

9.57 

30 

28    0 

6.15 

6.33 

6,53 

6.74 

6.95 

7.19 

7.44 

7.72 

8.02 

8.34 

8  69 

9.08 

28    0 

30 

5.94 

6.11 

6.29 

6.49 

6.69 

6.91 

7.14 

7.39 

7.66 

7.96 

8.28 

8.63 

30 

29    0 

5-75 

5.90 

6.07 

6.25 

6.44 

6.64 

6.86 

7.09 

7-34 

7.60 

7.90 

8.22 

29    0 

30 

5-56 

5'7i 

5.86 

6.03 

6.21 

6.40 

6.59 

6.81 

7.04 

7.28 

7.5s 

7.84 

30 

30    0 

5.38 

5-53 

5.67 

5-83 

5-99 

6.17 

6-35 

6.54 

6.76 

6.98 

7.23 

7.49 

30    0 

43 


TABLE    111.— VALUES    OF    C. 


DECLINATION— «a»ie  Name  cw-LATITUDE. 

Latitude. 

Latitude. 

12  6 

0     / 

0     / 

.     / 

,     ^ 

,     1 

s           1 

,     . 

,     ^ 

12  30 

13  0 

13  30 

14  0 

14  30 

15  0 

15  30 

16  0 

16  30 

17  0 

17  30 

30     0 

5.38 

5-52 

5.67 

5.83 

5-99 

6.17 

6.35 

6.54 

6.76 

6.98 

7.23 

749 

30    0 

30 

5.22 

5.35 

5  49 

5.61 

5-78 

5.95 

6.12 

6.30 

6.49 

6.71 

6.93 

7.18 

30 

31     0 

5.06 

5.18 

5-31 

5.44 

5.56 

5-73 

5-90 

6.07 

6.25 

6.44 

6.65 

6.87 

31     0 

30 

4.91 

5.02 

5.14 

5.27 

5.40 

5-53 

5.69 

5.85 

6.02 

6.20 

6.39 

6.60 

30 

32     0 

4.76 

4.87 

4.98 

5-10 

5.23 

5.36 

5.50 

5-64 

5-!l 

5.98 

6.1S 

6.34 

32    0 

30 

4.62 

4.72 

4.82 

4-94 

5.06 

5.19 

532 

5.46 

5.60 

5.76 

5-93 

6.10 

30 

33    0 

4-49 

4-59 

4.69 

4-79 

4.91 

5.02 

5-15 

5.28 

541 

5.56 

571 

5.88 

33    0 

30 

4.37 

4.46 

4.56 

4.66 

4.76 

4.87 

4.98 

5.10 

5.23 

5.37 

551 

5.66 

30 

34    0 

4-25 

4-34 

4-43 

4.52 

4.62 

4.72 

4.83 

4-94 

5.06 

5-19 

5-32 

546 

34    0 

30 

4.14 

4.22 

4-30 

4.39 

4.48 

4.58 

4.68 

4.79 

4.90 

5.02 

515 

527 

30 

35    0 

4.03 

4.11 

4.18 

4.26 

4.35 

4-44 

4.54 

4.64 

4.75 

4.86 

4.98 

510 

35    0 

30 

3-92 

3.99 

4.07 

4.15 

4-23 

4-32 

4.41 

4.50 

4.60 

4.71 

4.82 

494 

30 

36    0 

3.82 

389 

3-?5 

4.03 

4.11 

4.19 

4.28 

4.37 

4.46 

4.56 

4.67 

4.78 

36    0 

30 

3.72 

3.79 

3.86 

3-93 

4.00 

4.08 

4.16 

4.24 

4.33 

442 

452 

4.62 

30 

37    0 

3-^3 

369 

H^. 

3-82 

3.89 

3-96 

4.04 

4.12 

4.21 

4.29 

4,38 

448 

31    0 

30 

3-54 

3.60 

3.66 

3.72 

3.79 

3.86 

3-93 

4.01 

4.09 

4.17 

4-25 

434 

30 

38    0 

3.45 

3.51 

3-57 

3.62 

3.69 

3.75 

3.82 

3.89 

3.97 

4.05 

413 

4.21 

38    0 

30 

3.37 

342 

3.48 

3.53 

3.59 

3.65 

3-72 

3.79 

3.86 

3-99 

402 

4.09 

30 

39    0 

3-29 

3-34 

3-39 

3.44 

3-50 

3.56 

3.62 

3.68 

3-75 

3.82 

390 

3-97 

39    0 

30 

3.21 

3.26 

3.31 

3.36 

3.41 

3-47 

3.53 

3.59 

3.65 

3.72 

3-79 

3-86 

30 

40    0 

3.13 

318 

3.23 

3.28 

3.33 

3.38 

3-44 

349 

3-55 

3.61 

3-68 

3-75 

40    0 

30 

3.06 

3.10 

^•'l 

3.20 

3.25 

3-30 

3.35 

340 

346 

3-52 

3,58 

364 

30 

41     0 

2.99 

303 

3.08 

3-12 

3.17 

3.22 

3.27 

3-32 

3.37 

342 

348 

3-54 

41     0 

30 

2.92 

2.96 

3.00 

3.05 

3.09 

313 

3.18 

323 

3.28 

3-33 

339 

3-44 

30 

42    0 

2.85 

2.89 

^'tl 

2.97 

3.02 

3.06 

3-IO 

3.15 

3.20 

3.25 

330 

3-35 

42    0 

30 

2.79 

2.82 

2.86 

2.90 

2.94 

2.98 

3.02 

3-07 

312 

3.16 

3-21 

3.26 

30 

43    0 

2.73 

2.76 

2.80 

2.83 

2.87 

2.91 

2.99 

3.04 

3.08 

313 

3.18 

43    0 

30 

2.67 

2.70 

2.73 

2.77 

2.80 

2.84 

2.88 

2.92 

2.96 

3.01 

3-05 

3-09 

30 

44    0 

2.61 

2.64 

2.67 

2.70 

2.74 

2.77 

2.81 

2.85 

2.89 

2.93 

2.98 

302 

44    0 

30 

2.55 

2.58 

2.61 

2.64 

2.68 

2.71 

2.74 

2.78 

2.82 

2.86 

2.90 

2.94 

30 

45    0 

2.49 

2.52 

2.55 

2.58 

2.62 

2.65 

2.68 

2.71 

2.75 

2.79 

2.83 

2.86 

45    0 

30 

2.44 

2.46 

2.49 

2.52 

2.56 

2.59 

2.62 

2.65 

2.68 

2.72 

2.76 

279 

30 

46    0 

2.39 

2.41 

2.44 

2.47 

2.50 

2.53 

2.56 

2.59 

2.62 

2.65 

2.69 

2.72 

46    0 

30 

2.33 

2.36 

2.38 

2.41 

2.45 

2.47 

2.50 

2.53 

2.56 

2.59 

2.62 

2.66 

30 

47    0 

2.28 

2.30 

2.33 

2.36 

2.39 

2.41 

2.44 

247 

2.50 

2.53 

2.56 

2.59 

47    0 

30 

2.23 

2.25 

2.28 

2.30 

2.33 

2.36 

2.38 

2.41 

2.44 

2.47 

2.50 

2-53 

30 

48    0 

2.19 

2.21 

2.23 

2.25 

2.28 

2.30 

2.33 

2.35 

2.38 

2.41 

2.44 

247 

48    0 

30 

2.14 

2.16 

2.18 

2,20 

2.23 

2.25 

2.28 

2.30 

2.32 

2.35 

2.38 

2.41 

30 

49    0 

2.09 

2.11 

2.13 

2.15 

2.18 

2.20 

2.23 

2.25 

2.27 

2.29 

2.32 

2.35 

49    0 

30 

2.05 

2.06 

2.08 

2.10 

2.13 

2.15 

2.18 

2.20 

2.22 

2.24 

2.27 

2.29 

30 

50    0 

2.01 

2.02 

2.04 

2.06 

2.08 

2.10 

2.13 

2.15 

2.17 

2,19 

2.22 

2.24 

50    0 

30 

1.96 

1.98 

2.00 

2.01 

2.03 

2.05 

2.08 

2.10 

2.12 

2.14 

2.l6 

2.19 

30 

51     0 

1.92 

1.94 

1.96 

1.97 

1.99 

2.01 

2.03 

2.05 

2.07 

2.09 

2.1 1 

2.13 

51     0 

30 

1.88 

1.89 

1.91 

1-93 

1-95 

1.96 

1.98 

2.00 

2.02 

2.04 

2,06 

2.08 

30 

52     0 

1.84 

1.85 

1.87 

1.89 

1.91 

1.92 

1.94 

..96 

1.98 

2.00 

2.02 

2.03 

52    0 

30 

1.80 

i.8i 

1.83 

1.84 

1.86 

1.88 

1.89 

1.91 

1.93 

1.95 

1.97 

1.99 

30 

53    0 

1.76 

1.77 

1.79 

1.80 

1.82 

1-83 

1.85 

1.87 

1.89 

1.90 

1.92 

1.94 

53    0 

30 

1.72 

1.73 

1-75 

1.76 

1.78 

1.79 

1.81 

1.82 

1.84 

1.86 

1.87 

1.89 

30 

54    0 

1.69 

1.70 

1. 71 

1.72 

1.74 

1-75 

1.77 

1.78 

1.80 

1.81 

1.83 

1.85 

54    0 

30 

1.65 

1.66 

1.67 

1.69 

1.70 

1.71 

1.73 

1.74 

1.76 

1.77 

1.79 

1.80 

30 

55    0 

1.62 

1-63 

1.64 

1.65 

1.67 

1.68 

1.69 

1.70 

1.72 

1.73 

1-75 

1.76 

55    0 

30 

1.58 

1-59 

1.60 

1.61 

1.63 

1.64 

1.65 

1.66 

1,68 

1,69 

1. 71 

1.72 

30 

56    0 

1.55 

1.56 

1.57 

1.58 

1-59 

1.60 

1.62 

1.63 

1.64 

1.65 

1.67 

1.68 

56    0 

30 

'•^l 

1.52 

1-53 

1.54 

1-55 

1.56 

1.58 

1.59 

1.60 

1.61 

1.63 

1.64 

30 

57    0 

1.48 

1.49 

1.50 

1-51 

1-52 

1.53 

1.54 

1-55 

1-57 

1.58 

1-59 

1.60 

57    0 

30 

1.44 

1.45 

1.46 

1.47 

1.48 

1.49 

1.50 

1.51 

1.53 

1.54 

1-55 

1.56 

30 

58    0 

1.41 

1.42 

1.43 

1.44 

1-45 

1.46 

1.47 

1.48 

1.49 

1.50 

1.52 

1-53 

58    0 

30 

1.38 

1.39 

1.40 

1.41 

1.42 

1.43 

1.44 

145 

1.46 

1.47 

1.48 

1.49 

30 

59    0 

1-35 

1.36 

1.37 

1.38 

1.39 

1.40 

1.41 

1.42 

143 

1.44 

145 

1.46 

59    0 

30 

1.32 

1.33 

1-34 

1-34 

1-35 

1.36 

1.37 

1.38 

1-39 

1,40 

1.41 

M2 

30 

60    0 

1.29 

1.30 

'•31 

1.31 

1.32 

1.33 

1-34 

1.35 

1.36 

1.37 

1.38 

1.39 

60    0 

44 


TABLE     III.— VALUES    OF    C. 


DECLINATION— «am«  Name  a»— LATITUDE. 

Latitude. 

Latitude. 

18   6 

18  30 

1*9  6 

19  30 

20  0 

20  30 

21  6 

21  30 

22  6 

22  30 

23  6 

23  30 

o    o 

6.04 

5^87 

5-7° 

Hi 

5^39 

5.25 

5.12 

4/99 

4^86 

4^74 

4^63 

4.52 

0    0 

30 

6.21 

6.02 

5.85 

5.68 

5.53 

5.38 

5.24 

5.10 

4-97 

4.84 

4.72 

4.61 

30 

I    0 

6.39 

6.19 

6.01 

5.83 

5.67 

5.51 

5.36 

5.22 

5.08 

4-95 

4.82 

4.70 

I     0 

30 

6.57 

6.37 

6.17 

5.99 

5.81 

5-65 

5-49 

5.34 

5.20 

5.06 

4.93 

4,80 

30 

2    0 

in 

6.55 

6.35 

6.15 

5.97 

5.79 

5-63 

5.47 

5.32 

5.18 

5.04 

4,91 

2    0 

30 

6.98 

5-75 

6.53 

6.33 

6.13 

5.95 

5-77 

5.61 

5.45 

5-30 

5.16 

5-02 

30 

3    0 

7.21 

6.96 

6.73 

6.51 

6.30 

6.  II 

5.92 

5-75 

5.58 

5.43 

5.28 

5-14 

3    0 

30 

7-45 

7.19 

6.94 

6.71 

6.49 

6.28 

6.09 

5.90 

5.73 

5-56 

5-41 

5.26 

30 

4    0 

7.70 

7.42 

7.16 

6.91 

6.68 

6.46 

6.25 

6.06 

5-88 

5.71 

5.54 

5.39 

4    0 

30 

7.98 

7.67 

7.39 

7.13 

6.89 

6.66 

6,44 

6.23 

6,04 

5.86 

5.69 

5.52 

30 

5    0 

8.27 

7.95 

7.64 

7..P 

7.10 

6.86 

6.63 

6.41 

6,20 

6.01 

5.83 

5.66 

5    0 

30 

8.59 

8.24 

7.92 

7.61 

7.34 

7.07 

6.83 

6.60 

6.38 

6.18 

5-99 

5.80 

30 

6    0 

8.93 

8.56 

8.21 

I'^l 

7.58 

7-31 

7.04 

6.80 

6.57 

6.35 

6.15 

5.96 

6    0 

30 

9.31 

8.90 

8-53 

8.18 

7.86 

7-55 

7.28 

7.01 

6.77 

6.54 

6.32 

6.12 

30 

7    0 

9.71 

9.27 

8.86 

8.49 

I'^i 

7.82 

7.52 

7.24 

6.98 

6.74 

6.51 

6,29 

7    0 

30 

10.16 

9.68 

9-23 

8.83 

8.46 

8.  II 

7-79 

7-49 

7.21 

6.95 

671 

6.48 

30 

8    0 

10.65 

10.12 

9.64 

9.19 

8.79 

8.42 

8.07 

7.75 

7.45 

7.17 

6,92 

6.67 

8    0 

30 

11.19 

10.61 

10.08 

9.60 

9.15 

8.75 

8.38 

8.03 

7.72 

7.42 

7.14 

6.89 

30 

9    0 

11.79 

1 1. 14 

10.56 

10.03 

9.55 

9.11 

8.71 

8.34 

7.99 

7.68 

7.38 

7.10 

9    0 

30 

12.46 

11.74 

11.09 

10.51 

9.99 

9.51 

9.07 

8,67 

8.30 

7.95 

7.64 

7.34 

30 

10    0 

13.21 

12.41 

11.69 

11.04 

10.46 

9.94 

9.46 

9.02 

8.62 

8.25 

7.91 

7.60 

10    0 

30 

14.07 

13-15 

12.35 

11.64 

10.99 

10.41 

9.89 

9.42 

8.98 

8.58 

8,21 

7,87 

30 

II     0 

15.04 

14.00 

13.09 

12.29 

11,58 

10.94 

10.36 

9.84 

9.37 

8.93 

8.53 

8,17 

II     0 

30 

16.17 

14.97 

13.94 

13.03 

12.23 

11.52 

10.89 

10,31 

9-79 

9.32 

8.88 

8.49 

30 

12    0 

17-47 

16.09 

14.90 

13.87 

12.97 

12.17 

11.46 

10.83 

10.25 

9.74 

9,27 

8.83 

12    0 

30 

19.02 

17.32 

16.01 

14.83 

13.80 

12.90 

12. 1 1 

11.40 

10.77 

10.20 

9.69 

9.22 

30 

13    0 

20.88 

17.31 

15-93 

14.75 

13.73 

12.83 

12.04 

11.34 

10.71 

10.14 

9.63 

13    0 

30 

23.15 

20.78 

18.84 

17.22 

15.85 

14.67 

13.66 

12.76 

11,98 

11.28 

10,65 

10.08 

30 

14    0 

25.98 

23.03 

20.67 

18.74 

17.13 

15.76 

14.59 

13.58 

12.69 

11.91 

11,21 

10.59 

14    0 

30 

29.61 

25.84 

22.91 

20.56 

18,64 

17.04 

15.68 

14.51 

13-50 

12.62 

11.84 

11.15 

30 

15    0 

34.47 

29.46 

25.71 

22.79 

20,45 

18.53 

16.94 

15.59 

14.43 

13.42 

12.54 

11.77 

15    0 

30 

34.28 

29.30 

25.57 

22.66 

20.34 

18.43 

16.84 

15.50 

14-35 

13.34 

12.47 

30 

16    0 

34,10 

29.14 

2543 

22.53 

20.22 

18.32 

16.74 

15.40 

14.26 

13.26 

16    0 

30 

33.90 

28.97 

25.28 

22.40 

20,10 

18.21 

16.64 

15.30 

14.17 

30 

17    0 

33-7^ 

28.81 

25-13 

22,27 

19.98 

18.10 

16.54 

15.21 

17    0 

30 

33-51 

28.63 

25.97 

22.13 

19.85 

17.98 

16.43 

30 

18    0 

33-31 

28.46 

24.82 

21.99 

19.72 

17.87 

18    0 

30 

33.10 

28.28 

24.66 

21.85 

19-59 

30 

19    0 

32.89 

28.10 

24-50 

21.70 

19    0 

30 

32.67 

27.91 

24-33 

30 

20    0 

32.45 

27,72 

20    0 

30 

A 

Ititude 

above 

87° 

32.23 

30 

21     0 

33-31 

1 

21     0 

30 

28.46 

33- 10 

30 

22    0 

24.82 

28.28 

32.89 

22    0 

30 

21.99 

24.66 

28.10 

32.67 

30 

23    0 

19.72 

21.85 

24.50 

27.91 

32.45 

23    0 

30 

17.87 

19.59 

21.70 

24.33 

27.72 

32.23 

30 

24    0 

16.32 

17.75 

19.46 

21.55 

24.16 

27.52 

32.00 

24    0 

30 

15.01 

16.21 

17.63 

19.32 

21.40 

23.99 

27-32 

31,76 

30 

25    0 

13.89 

14.91 

16.10 

17.50 

19.19 

21.25 

23.82 

27,12 

31-52 

25    0 

30 

12,91 

13.79 

14,80 

15.98 

17.38 

1905 

21.09 

23.64 

26.92 

31.27 

30 

26    0 

12.06 

12.82 

13,69 

14,69 

1587 

1725 

18,90 

20.93 

23.46 

26.71 

3i.03 

26    0 

30 

II. 31 

11.98 

12.73 

13.59 

14-59 

15.75 

17.12 

18.76 

20.77 

23.27 

26.50 

30.78 

30 

27    0 

10.64 

11.23 

11.89 

12.63 

1349 

14.48 

15.63 

16.99 

18.61 

20.60 

23.09 

26.28 

27    0 

30 

10.04 

10.56 

II. 14 

11,80 

12.54 

13.39 

14.36 

15.51 

16.85 

18.46 

20.43 

22,90 

30 

28    0 

9.50 

9-97 

10.48 

11.06 

11.71 

12.44 

13.28 

14,25 

15.38 

16.71 

18.31 

20.26 

28    0 

30 

9.01 

9.43      9.89 

10.40 

10,97 

11.62 

12.34 

13.18 

14-13 

15.25 

16.57 

18.15 

30 

29    0 

8.56 

8.94 

9.35 

9.81 

10.32 

10,88 

11.52 

12.24 

13.07 

1401 

15.12 

16.43 

29    0 

30 

8.15 

8,50 

8.87 

9.28 

9.73 

10,24 

10.79 

11.42 

12.14 

12.95 

13.90 

14,99 

30 

30    0 

7.78 

8.09 

8.43 

8.80 

9.20 

965 

10.15 

10.70 

11.33 

12.03 

12.84 

13.77 

30    0 

45 


TABLE    III.— VALUES    OF    C. 


DECLINATION 

— same 

Name  as— LATITUDE. 

Latitude. 

Latitude. 

*     / 

. 

•     / 

,     1 

•     / 

0     / 

•     / 

•     / 

0^   / 

,     f 

•    1 

•     / 

18  0 

18  30 

19  0 

19  30 

20  0 

20  30 

21  0 

2130 

22  0 

22  30 

23  0 

23  30 

30     0 

7.78 

8.09 

8.43 

8.80 

9.20 

9.65 

lo.'is 

10.70 

11.33 

12.03 

12.84 

13-77 

30    0 

30 

7.43 

7.71 

8.02 

8.36 

8.72 

9.12 

9.57 

10.06 

10.6  i 

11.23 

"•93 

12.73 

30 

31     0 

7.12 

7.37 

7.6S 

7.95 

8.29 

8.65 

9.05 

9-49 

9.98 

10.52 

11.13 

11.82 

31     0 

30 

6,82 

7.06 

I'Z^ 

7-59 

7.89 

8.22 

8.58 

8.97 

9.41 

9.89 

10.43 

11.03 

30 

32     0 

6.55 

6.76 

7.00 

7-25 

7.53 

7.82 

8.15 

8.50 

8.89 

9.32 

9.80 

IO-33 

32    0 

30 

6.29 

6.50 

6.71 

6.94 

7-^9 

7.46 

7.76 

8.07 

8.43 

8.81 

9.24 

9.71 

30 

33    0 

6.05 

6.23 

6.44 

6.65 

6.88 

7.12 

7.39 

7.68 

8.00 

8.35 

8.73 

915 

33    0 

30 

5.83 

6.00 

6.18 

6.38 

6.59 

6.82 

7.06 

7.32 

7.61 

7.92 

8.27 

8.64 

30 

34    0 

5.61 

5.78 

5-95 

6.12 

6.32 

6.53 

6.76 

6.99 

7.26 

7.54 

7.85 

8.19 

34    0 

30 

5.42 

5.56 

5-73 

5.89 

6.07 

6.27 

6.47 

6.69 

6.93 

7.19 

7-47 

1-n 

30 

35    0 

5.23 

5.37 

5.52 

5.68 

5.84 

6.02 

6.21 

6.41 

6.63 

6.86 

7.12 

7-39 

35    0 

30 

5.06 

5.19 

5.32 

5.47 

5.62 

5-79 

5.96 

6.15 

6.35 

6.56 

6.80 

7-05 

30 

36    0 

4.89 

5.01 

5.14 

5-27 

542 

5.56 

5.73 

5.91 

6.09 

6.28 

6.50 

6.73 

36    0 

30 

4.73 

4.84 

4.96 

5-09 

5.22 

5.36 

5-51 

5.68 

5-85 

6.03 

6.22 

643 

30 

n  0 

4.58 

4.69 

4.80 

4.92 

5.04 

5-17 

531 

5.46 

5.62 

5-79 

5^97 

6.16 

37    0 

30 

4.44 

4.54 

4.64 

4.75 

4.87 

4.99 

5.12 

5.25 

5.41 

5.56 

5-73 

590 

30 

38  0 

4.30 

4.39 

4.49 

4-59 

4.70 

4.82 

4-94 

5.07 

5.20 

5.35 

5.50 

5.67 

38    0 

30 

4.17 

4.26 

4.35 

4.45 

4.55 

4.66 

4.77 

4.89 

S.02 

5.15 

5-29 

544 

30 

39  0 

4-05 

4.13 

4.22 

4.31 

440 

4.50 

4.61 

4.72 

4.84 

4.96 

510 

5-23 

39    0 

30 

3-93 

4.01 

4.09 

4.17 

4.26 

4.36 

4.46 

4.56 

4.67 

4.79 

4.91 

5.04 

30 

40  0 

3.82 

3.89 

3-97 

4.05 

4.13 

4.22 

4-31 

4.41 

4.51 

4.62 

4-74 

485 

40    0 

30 

3-71 

3.78 

3.85 

3-93 

4.01 

4.09 

4.17 

4.26 

4.36 

4.46 

4.57 

4.68 

30 

41   0 

3-61 

3.67 

3.74 

3.89 

3-96 

4.04 

4-13 

4.22 

4.31 

4.41 

4.52 

41     0 

30 

3-51 

3.57 

3.63 

3.70 

3.77 

3.84 

3.92 

4.00 

4.09 

4.17 

4.27 

4.36 

30 

42  0 

3.41 

3-47 

3-53 

3.59 

3.66 

3.73 

3.80 

3.88 

3.96 

4.04 

4.13 

4.22 

42    0 

30 

3.32 

3.37 

3.43 

3.49 

3.55 

3.62 

3.69 

3.76 

3.84 

3.91 

3-99 

408 

30 

43  0 

3.23 

3.28 

3-34 

3.39 

3.45 

3.51 

3.58 

3.65 

3.72 

3.79 

3.86 

3-94 

43    0 

30 

3.14 

319 

3.25 

3.30 

3.35 

3.41 

3.47 

3-54 

3.61 

3-67 

3-74 

3.81 

3<? 

44  0 

3.06 

3.10 

3.16 

3.21 

3.26 

3.31 

3.37 

3-43 

3.50 

3.56 

3.63 

3.69 

44    0 

30 

2.98 

3.02 

3.07 

3.12 

Z'^^l 

3-22 

3.28 

3-33 

3-39 

3.45 

3.52 

3-58 

30 

45  0 

2.91 

2.95 

2.99 

3-04 

3.09 

314 

319 

3-24 

3.29 

3-35 

341 

3-47 

45    0 

30 

2.83 

2.87 

2.91 

2.95 

3.00 

3.05 

3.10 

3-15 

3.20 

3.25 

331 

3  37 

30 

46  0 

2.76 

2.80 

2.84 

2.88 

2.92 

2.96 

3.01 

3.06 

3." 

3.16 

3-21 

327 

46    0 

30 

2.69 

2.73 

2.76 

2.80 

2.84 

2.88 

2.93 

2.97 

3.02 

3.07 

312 

^•'^ 

30 

47  0 

2.63 

2.66 

2.69 

2.73 

2.77 

2.81 

2.85 

2.89 

^•?1 

2.98 

303 

3-o8 

47    0 

30 

2.56 

2.59 

2.62 

2.66 

2.70 

2.73 

2.77 

2.81 

2.86 

2.90 

2.94 

2.99 

30 

48  0 

2.50 

2.53 

2.56 

2.59 

2.63 

2.66 

2.70 

2.74 

2.78 

2.82 

2.86 

2.90 

48    0 

30 

2.44 

2.47 

2.50 

2.53 

2.56 

2.59 

2.63 

2.66 

2.70 

2.74 

2.78 

2.82 

30 

49  0 

2.38 

2.41 

2.44 

2.47 

2.50 

2.53 

2.56 

2.59 

2.63 

2.66 

2.70 

2.74 

49    0 

30 

2.32 

2.35 

2.38 

2.40 

2.42 

2.46 

2.49 

2.52 

2.56 

2.59 

2.63 

2.66 

30 

50  0 

2.27 

2.29 

2.32 

^•^^ 

2.37 

2.40 

2.43 

2.46 

2.49 

2,52 

2.56 

2.59 

50    0 

30 

2.21 

2.23 

2.26 

2.28 

2.31 

2.34 

2.37 

2.39 

2.42 

2.45 

249 

2.52 

30 

51  0 

2.16 

2.18 

2.20 

2.22 

2.25 

2.28 

2.31 

2-33 

2.36 

2.39 

2.42 

245 

51     0 

30 

2.11 

2.13 

2.15 

2.17 

2.19 

2.22 

2.25 

2.27 

2.30 

2.33 

2,36 

2.39 

30 

52  0 

2.06 

2.08 

2.10 

2.12 

2.14 

2.16 

2.19 

2.21 

2.24 

2.27 

2.30 

2.32 

52    0 

30 

2.01 

2.03 

2.05 

2.07 

2.09 

2.11 

2.13 

2.16 

2.18 

2.21 

2.24 

2.26 

30 

53  0 

196 

1.98 

2.00 

2.02 

2.04 

2.06 

2.08 

2.10 

2.13 

2.15 

2.18 

2.20 

53    0 

30 

1.91 

1.93 

1.95 

1.97 

1.99 

2.01 

2.03 

2.05 

2.07 

2.09 

2.12 

2.14 

30 

54  0 

1.87 

1.88 

1.90 

1.92 

1.94 

1.96 

1.98 

2.00 

2.02 

2.04 

2.06 

2.08 

54    0 

30 

1.82 

1.84 

1.85 

1.87 

1.89 

1.91 

1.93 

1.95 

1.97 

1.99 

2.01 

2.03 

30 

55    0 

1.78 

1.79 

1.81 

1.83 

1.85 

1.86 

1.88 

1.90 

1.92 

1.94 

1.96 

1.98 

55    0 

30 

1.74 

1.75 

1.77 

1.78 

1.80 

1.82 

1.83 

1.85 

1,87 

r.89 

1.91 

1.92 

30 

56    0 

1.70 

1.71 

1.73 

1.74 

1.76 

1.77 

1.79 

1.80 

1.82 

1.84 

1.86 

1.87 

56    0 

30 

1.66 

1.67 

1.68 

1.70 

1.71 

1.73 

1.74 

1.76 

1.77 

1.79 

1.81 

1.82 

30 

57    0 

1.62 

1-63 

1.64 

1.65 

1.67 

1,68 

1.70 

1.71 

1.73 

1.74 

1.76 

1.77 

57    0 

30 

1.58 

1.59 

1.60 

1.62 

1.63 

1.64 

1.65 

1.67 

1.68 

1.70 

1.71 

1-73 

30 

58    0 

1.54 

1-55 

1.56 

1.58 

1-59 

1.60 

i.6i 

1.62 

1.64 

1.65 

1.67 

1.68 

58    0 

30 

1.50 

1.51 

1.52 

1.54 

1.55 

1.56 

1.57 

1.58 

1.60 

I.61 

1.62 

1.64 

30 

59    0 

1.47 

1.48 

1.49 

1.50 

1.51 

1-52 

1-53 

1.54 

1.56 

1-57 

1.58 

1.59 

59    0 

30 

1.43 

1.44 

1.45 

1.46 

1.47 

1.48 

1.49 

1.50 

1-52 

1.53 

1-54 

1.55 

30 

60    0 

1.40 

1.41 

1.42 

1-43 

1.44 

1.45 

1.46 

1.47 

1.48 

1.49 

1.50 

I-5I 

60    0 
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TABLE     III.— VALUES    OF    C. 


~\ 

DECLINATION— «aOT«  Name  as— LATITUDE. 

n 

Latitude.! 

Latitnde.j 

•      / 

.  /     .  / 1 

•     / 

•     / 

•     / 

•     / 

•     / 

.        /           .        y    1 

•     / 

,     , 

24  0 

24  30 

25  0 

25  30 

26  0 

26  30 

27  0 

27  30 

28  0 

28  30 

29  0 

29  30 

/' 

^^ 

11 

// 

u 

^^ 

«„ 

// 

^^ 

u  , 

II 

II 

/ 

o 

0 

4.41 

4.31 

4.21 

4.12 

403 

3-94 

3.8s 

3.77 

369 

3.61 

3-54 

3.47 

0 

0 

30 

4-50 

4.39 

4.29 

4.19 

4.10 

4.01 

3.92 

3.83 

3-76 

3.67 

3.60 

3.53 

30 

I 

0 

4.59 

4.48 

4-37 

4.27 

4.18 

4.08 

3-99 

3.90 

3.82 

3-74 

3-66 

3-58 

I 

0 

30 

4.68 

4.57 

4.46 

4.35 

4-25 

4.16 

4.06 

3.97 

3-88 

3-80 

3.72 

3-64 

30 

2 

0 

4-79 

4.67 

4.55 

4.44 

4-34 

4.24 

4.14 

4.04 

3-95 

3.86 

3.78 

3.70 

2 

0 

30 

4.89 

4.77 

4.64 

^l^ 

4,42 

4.32 

4.22 

4-12 

4.02 

3-93 

3.84 

3-76 

30 

3 

0 

5.00 

4.87 

4-74 

4.62 

4-51 

4.40 

4.30 

4.20 

4.10 

4.00 

3-91 

3.82 

3 

0 

30 

5.12 

4.98 

4.85 

4-72 

4.60 

4-49 

4-38 

4.28 

4.18 

4.08 

398 

3.89 

30 

4 

0 

5-23 

5-09 

4-95 

4.82 

4.70 

4.58 

4-47 

4.36 

425 

4-15 

4.05 

3.96 

4 

0 

30 

5-36 

5.21 

5-07 

4-93 

4.80 

4.68 

4.56 

4.45 

4.34 

423 

4.13 

4-03 

30 

5 

0 

5-49 

5.33 

5.18 

5.04 

4.91 

4.78 

4.65 

4-53 

4-42 

4.31 

4.21 

4.  II 

5 

0 

30 

5-63 

5.47 

5-31 

5.16 

5.02 

4.89 

4-76 

4-63 

4-51 

4.40 

4.29 

4-19 

30 

6 

0 

5-77 

5.60 

5-44 

5.28 

5.13 

4-99 

4.86 

4-73 

4.60 

4.48 

4-37 

4.26 

6 

0 

30 

5-93 

5-75 

5.57 

5.41 

5.26 

5  II 

4-97 

4.83 

4.70 

4.58 

4-46 

4-35 

30 

7 

0 

6.09 

5-90 

5-72 

5-54 

5.38 

5.23 

5.08 

4.94 

4.80 

4.67 

4.55 

4-43 

7 

0 

30 

6.26 

6.06 

5-87 

5.69 

5.51 

5-35 

5.20 

5-05 

4.91 

4.78 

4-65 

4-53 

30 

8 

0 

6.44 

6.23 

6.03 

5-84 

5.66 

5.48 

5-32 

5-17 

5.02 

4.88 

4.75 

4.62 

8 

0 

30 

6.64 

6.41 

6.20 

6.00 

5.81 

5.63 

5-45 

5-29 

5-14 

4-99 

4.85 

4.72 

30 

9 

0 

6.85 

6.60 

6.38 

6.16 

5.96 

5-77 

5-59 

5-42 

5.26 

5.11 

4-96 

4.82 

9 

0 

30 

7.07 

6.81 

6.57 

6.35 

6.13 

5-93 

5-74 

5.56 

5.39 

5.23 

5.08 

4.93 

30 

lO 

0 

7-30 

7.03 

6.77 

6.53 

6,31 

6.09 

5.89 

5- 70 

5-53 

5-36 

5.19 

5-04 

10 

0 

30 

7.56 

7.26 

6,99 

6.73 

6.49 

6.27 

6.06 

5.86 

5-67 

5.50 

5-33 

5.16 

30 

II 

0 

7-51 

7.22 

6.95 

6.69 

6.45 

6.23 

6.02 

5.82 

5-63 

5-46 

5.29 

II 

0 

30 

8.12 

7.79 

7.47 

7.18 

6.91 

6.65 

6.41 

6.19 

5-98 

5-79 

5.60 

5.42 

30 

12 

0 

8.44 

8.07 

7-74 

7-43 

7- '4 

6.86 

6.61 

6.37 

6.15 

5-94 

5.75 

5-56 

12 

0 

30 

8.78 

8.39 

8.03 

7.69 

7.38 

7.10 

6.82 

6.57 

6.33 

6.  II 

5- 90 

H^ 

30 

13 

0 

9.16 

8.73 

8.34 

7.98 

7.64 

1-ZZ 

705 

6.78 

6.53 

6.29 

6.07 

5.86 

13 

0 

30 

9.57 

9.11 

8.68 

8.29 

7.93 

7.60 

7.29 

7.00 

6.74 

6-49 

6.25 

6.03 

30 

^4 

0 

10.02 

9.51 

9.05 

8.62 

8.24 

7.88 

7.55 

7.24 

6.95 

6.69 

6.44 

6.21 

14 

0 

30 

10.53 

9.96 

9.45 

8.99 

8.57 

8.19 

7.83 

7.50 

7.19 

6.91 

6.64 

6.40 

30 

i>; 

0 

11.08 

10.46 

9.90 

9-39 

8.93 

8.51 

8.13 

I'll 

7.44 

7.14 

6.86 

6.59 

15 

0 

J 

30 

11.70 

II.OI 

10.39 

9.84 

9-33 

8.87 

8.46 

8.08 

7.72 

7-39 

7.09 

6.81 

30 

16 

0 

12.39 

11.62 

10,93 

10.32 

9-77 

9.27 

8.81 

8.40 

8.02 

7.66 

7-34 

7.04 

16 

0 

30 

13-17 

12.31 

11.54 

10,86 

10.25 

9.70 

9.20 

8.75 

8.34 

I'^^o 

7.60 

7.28 

30 

17 

0 

14.08 

13.09 

12.23 

11.47 

10.79 

10.18 

9.63 

9.14 

8.69 

8.28 

7.90 

7-55 

17 

0 

30 

15.11 

13-98 

13.00 

12.15 

"•39 

10.72 

10. II 

9.57 

9.08 

8.63 

8.22 

7.84 

30 

18 

0 

16.32 

15.01 

13-89 

12.91 

12.06 

11.31 

10.64 

10.04 

9- .50 

9.01 

8.56 

8.15 

18 

0 

30 

17-75 

16.21 

14.91 

13-79 

12.82 

11.98 

11.23 

10.56 

9  97 

9-43 

8.94 

8.50 

30 

19 

0 

19.46 

17-63 

16.10 

14.80 

13.69 

12.73 

11.89 

11.14 

10.48 

9.89 

9-35 

8.87 

19 

0 

30 

21.55 

19.32 

17.50 

15.98 

14.69 

13-59 

12.63 

11.80 

11.06 

10.40 

9.81 

9.28 

30 

20 

0 

24.16 

21.40 

19.19 

17.38 

15.87 

14.59 

1349 

12.54 

11.71 

10.97 

IC.32 

9.73 

20 

0 

30 

27.52 

23.99 

21.25 

19.05 

17.25 

15-75 

14.48 

13.39 

12.44 

11.62 

10.88 

10.24 

30 

21 

0 

32.00 

27.32 

23.82 

21.09 

18.90 

'?•'? 

15.63 

14.36 

13-28 

12.34 

11.52 

10.79 

21 

0 

30 

31.76 

27.12 

23.64 

20.93 

18.76 

16.99 

15.51 

14-25 

13.18 

12.24 

11.42 

30 

22 

0 

31.52 

26.92 

23.46 

20.77 

18.61 

16.85 

15-38 

14-13 

13.07 

12.14 

22 

0 

30 

31.27 

26.71 

23.27 

20.60 

18.46 

16.71 

15-25 

14.01 

12.95 

30 

23 

0 

31.03 

26.50 

23.09 

20.43 

18.31 

16.57 

15.12 

13.90 

23 

0 

30 

30.78 

26.28 

22.90 

20.26 

18.15 

16.43 

14.99 

30 

24 

0 

30 

30.54 

26.06 
30.28 

22.70 
25.84 

20.09 
22.50 

18.00 
19.91 

16.29 
17.84 

24 

0 
30 

25 

0 
30 

30.02 

25,62 
29.75 

22,31 
25.39 

19.74 
22.11 

25 

0 

30 

26 

0 

I 

A 

Ititude 

above 

87° 

29.49 

25.16 

26 

0 

30 

29.22 

30 

27 

0 
30 

26.06 

30.28 

27 

0 
30 

28 

0 

30 

22.70 
20.09 

25.84 
22.50 

30.02 
25.62 

29.75 

28 

0 
30 

29 

0 

18.00 

19.91 

22.31 

25.39 

29.49 

29 

0 

30 

16.29 

17,84 

19.74 

22.11 

2516 

29.22 

30 

30 

0 

14.86 

16.14 

17.68 

19.56 

21.91 

25-37 

28.95 

30 

0 
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•  TABLE    III.— VALUES    OF    C. 


DECLINATI0N-5aw« 

Name  a«— LATITUDE. 

Latitnde. 

Latitnde. 

iib 

24  30 

25  6 

25  30 

26  0 

26  30 

27  6 

27  30 

28  6 

2)8  30 

29  0 

29  30 

II 

II 

// 

M 

// 

M 

// 

// 

u 

/ 

u 

•     / 

30    0 

14.86 

16.14 

17.68 

19.56 

21.91 

24.92 

28.95 

30    0 

30 

13.65 

14.72 

16.00 

17.52 

19.38 

21.70 

24.69 

28.67 

A 

Ititude 

above 

zr 

30 

31     0 

12.62 

13.52 

1459 

15.85 

17.36 

19.19 

21.50 

24.45 

28.39 

31     0 

30 

11,72 

12.50 

13.40 

1445 

15.70 

17.19 

19.01 

21.29 

24.21 

28.11 

30 

32    0 

10.93 

11.61 

12.38 

13.27 

1432 

15.54 

17.02 

18.82 

21.08 

23-97 

27.83 

32    0 

30 

10.23 

10.82 

11.50 

12.26 

13.15 

14.18 

1539 

16.85 

18.64 

20.85 

2373 

27.54 

30 

33    0 

9.62 

10.13 

10.72 

11.38 

12.14 

13.02 

14.04 

15.23 

16.68 

18.44 

20.63 

23.48 

33    0 

30 

9.06 

9.52 

10.04 

10.61 

11.27 

12.02 

12.89 

13.89 

15.08 

16.51 

18.25 

20.42 

30 

34    0 

8.56 

8.97 

9-43 

9.94 

10.51 

II. 16 

11.90 

12.75 

13.75 

14.92 

16.34 

18.05 

34    0 

30 

8.U 

8.47 

8.89 

9-33 

9.84 

10.40 

11.05 

11.77 

12.62 

13.60 

1477 

16.16 

30 

35    0 

7.70 

8.03 

8.39 

8.79 

9.24 

9-74 

10.30 

10.93 

11.65 

12.48 

13-45 

14.60 

35    0 

30 

7.32 

7.62 

7.95 

8.30 

8,70 

9.14 

9.64 

10.19 

10.81 

11.52 

12.35 

1330 

30 

36    0 

6.98 

7.24 

7.54 

7.86 

8.22 

8.61 

9.05 

9.53 

10.08 

10.70 

11.40 

12.21 

36    0 

30 

6.66 

6.91 

I'l'^ 

7.46 

7.78 

8.13 

8.52 

8.95 

9-43 

9-97 

10.58 

11.27 

30 

37    0 

6.37 

6.59 

6.84 

7.09 

7.39 

7.70 

8.05 

8.42 

8.85 

9.32 

9,85 

10.46 

37    0 

30 

6.10 

6.30 

6.52 

6.76 

7.02 

7.31 

7.62 

7.96 

8.33 

8.75 

9.22 

974 

30 

38    0 

5.84 

6.03 

6.23 

6.45 

6.69 

6.94 

7.23 

.7.53 

7.87 

8.23 

8.65 

9.11 

38    0 

30 

5.61 

5-78 

5-97 

6.16 

6.38 

6.61 

6.87 

7.14 

7.44 

7.78 

8.14 

8.55 

30 

39    0 

5.39 

5.54 

5.72 

590 

6.10 

6.31 

6.54 

6.79 

7.06 

7.35 

7.69 

8.04 

39    0 

30 

5.18 

5.33 

5.48 

5.65 

5.83 

6.03 

6.24 

6.46 

6.71 

6.98 

7.27 

7.59 

30 

40    0 

499 

5.12 

5.27 

5.42 

5.59 

5.76 

5.96 

6.16 

6.39 

6.63 

6.90 

7.18 

40    0 

30 

4.80 

493 

5.06 

5.21 

5.36 

5.52 

5.70 

5.89 

6.09 

6.31 

6,55 

6.81 

30 

41    0 

463 

4-74 

4.87 

5.00 

5.15 

5.29 

5-46 

5.63 

5.82 

6.01 

6.23 

6.47 

41     0 

30 

4-47 

4.57 

4.69 

4.81 

495 

5.08 

5.23 

5.39 

5.56 

5.74 

5-94 

6.15 

30 

42    0 

431 

4.41 

4.52 

463 

476 

489 

5.02 

5.16 

5.33 

5-49 

5.67 

5.86 

42    0 

30 

4.17 

4.26 

4.36 

4.46 

4.58 

4.70 

483 

4.96 

5.10 

5.26 

5.42 

5.60 

30 

43    0 

4.03 

4.12 

4.21 

431 

4.41 

452 

464 

4-77 

4.90 

5.03 

5.19 

5-35 

43    0 

30 

3.90 

3-98 

4.07 

4.16 

4.26 

4.35 

4.47 

4.58 

4.71 

483 

497 

5.12 

30 

44    0 

3-77 

3.85 

3.93 

4.02 

4.11 

4.20 

430 

4.41 

4.52 

4.64 

4.77 

4.90 

44    0 

30 

3.65 

3.72 

3'?J 

3.88 

3.97 

4.05 

4.15 

425 

4.35 

4.46 

4.58 

4.71 

30 

45    0 

3-54 

3.60 

3.(>^ 

3.75 

3.83 

3-91 

4.00 

4.09 

4.20 

4.29 

4.41 

452 

45    0 

30 

3.43 

3.49 

3.56 

3.63 

3.70 

3.78 

3.86 

3-95 

4.04 

4.14 

424 

435 

30 

46    0 

3.33 

3.39 

345 

3.51 

3.58 

3.65 

3.73 

3.81 

3.90 

3.98 

4.08 

4.18 

46    0 

30 

3.23 

3-29 

3.35 

3.40 

3.47 

3.53 

3.61 

3.68 

3.76 

3.84 

3-93 

4.02 

30 

47    0 

3.13 

3.19 

3-25 

3.30 

3.36 

3.42 

3.49 

3.56 

3.63 

3.71 

3-79 

387 

47    0 

30 

3-04 

3.09 

315 

3.20 

3-25 

3.31 

3.38 

3.44 

3.51 

3.58 

3.66 

3-73 

30 

48    0 

^•?l 

3.00 

3.05 

3.10 

3.15 

3.20 

3.27 

3.33 

3.39 

3.46 

3-53 

3.60 

48    0 

30 

2.86 

2.91 

2.96 

3-01 

3.06 

3.10 

3.16 

3.22 

3.28 

3.34 

341 

3.48 

30 

49    0 

2.78 

2.83 

2.88 

2.92 

2.97 

3.01 

3.06 

3." 

3.17 

3.23 

3.29 

3.36 

49    0 

30 

2.70 

2.74 

2.79 

2.83 

2.88 

2.92 

2.97 

3.01 

3.07 

3.12 

319 

3.24 

30 

50    0 

2.63 

2.67 

2.71 

2.75 

2.79 

2.83 

2.88 

2.92 

2.97 

3'03 

3.08 

3.14 

50    0 

30 

2.56 

2.59 

2.63 

2.67 

2.71 

2.75 

2.79 

2.83 

2.88 

2.93 

2.99 

3.03 

30 

51    0 

2.49 

2.52 

2.56 

2.59 

2.63 

2.67 

2.71 

2.74 

2.79 

2.84 

2.89 

2.94 

51     0 

30 

2.42 

2.45 

2.48 

2.52 

2.55 

2.59 

2.63 

2.66 

2.70 

2.75 

2,80 

2.84 

30 

52    0 

2.35 

2.38 

2.41 

2.44 

2.48 

2.51 

2.55 

2.58 

2.62 

2.66 

2.71 

2.75 

52    0 

30 

2.29 

2.31 

2.34 

2.37 

2.41 

2.44 

2.47 

2.51 

2.54 

2.58 

2.62 

2.66 

30 

53    0 

2.23 

2.25 

2.27 

2.30 

2.34 

2.37 

2.40 

2.43 

2.47 

2.52 

2.54 

2.58 

53    0 

30 

2.17 

2.19 

2.21 

2.24 

2.27 

2.30 

2.33 

2.36 

2.39 

2.43 

2.46 

2.50 

30 

54    0 

2.11 

2.13 

2.16 

2.18 

2,21 

2.24 

2.27 

2.29 

2.32 

2.35 

2.39 

2.42 

54    0 

30 

2.05 

2.07 

2.09 

2.12 

2.15 

2.17 

2.20 

2.23 

2.25 

2.28 

2.32 

2.35 

30 

55    0 

2.00 

2.01 

2.03 

2.06 

2.09 

2.1 1 

2.14 

2.16 

2.19 

2.22 

2.25 

2.28 

55    0 

30 

1.94 

1.96 

1.98 

1.99 

2.03 

2.05 

2.08 

2.10 

2,12 

2.15 

2.18 

2.21 

30 

56    0 

1.89 

1.91 

1.93 

1.95 

1.97 

1.99 

2.02 

2.04 

2.06 

2.08 

2.11 

2.14 

56    0 

30 

1.84 

'•?5 

1.87 

1.90 

1.92 

1.94 

1.96 

1.98 

2.00 

2.02 

2.05 

2.07 

30 

57    0 

1.79 

i.8o 

1.82 

1.84 

1.87 

1,89 

1.91 

1.93 

1.95 

1.97 

1.99 

2.01 

57    0 

30 

1.74 

1.76 

1.77 

1.79 

1.81 

1.83 

1.85 

1.87 

1.89 

1.91 

1-93 

1-95 

30 

5»    0 

1.70 

1.71 

1.73 

1.74 

1.76 

1.78 

1.80 

1.82 

1.84 

1.86 

1.88 

1.90 

58    0 

30 

1.65 

1.66 

1.68 

1.70 

1.71 

1.73 

1.75 

1.76 

1.78 

1.80 

1.82 

1.84 

30 

59    0 

1.61 

1.62 

1.63 

1.65 

1.67 

1.68 

1.70 

1.71 

1.73 

1.75 

1.77 

1.79 

59    0 

30 

1.57 

1.S8 

1.59 

1.60 

1.62 

1.64 

1.65 

1.67 

1.68 

1,70 

1.72 

1.73 

30 

60    0 

1-53 

1.54 

1-55 

1.56 

1.58 

1.59 

1. 61  [    1,62 

1.64 

1.65 

1.67 

1.68 

60    0 
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TABLE     III.— VALUES    OF    C.  • 


DECLINATION 

—same 

Name  i 

is-LATITUDE.                                   | 

xAtitude. 

Latitude. 

•      / 

•     / 

•     / 

,     ^ 

,     ^ 

•     / 

•      / 

^ 

•     / 

,     , 

30  0 

30  30 

31  0 

3130 

32  0 

32  30 

33  0 

33  30 

34  0 

3430 

35  0 

35  30 

^, 

^^ 

,^ 

^^ 

^^ 

// 

// 

•     /. 

o    o 

3-40 

3.33 

3.27 

3.20 

3-14 

.3-08 

3.02 

2:96 

2!9I 

2,85 

2^80 

2.75 

0    0 

30 

3-45 

338 

3.32 

3-25 

3.18 

3.12 

3.06 

3.00 

2.95 

2.89 

2.84 

2.78 

30 

I    0 

3-51 

3-44 

3.37 

3.30 

3-23 

3-17 

3." 

3-05 

2.99 

2.93 

2.88 

2.82 

I     0 

30 

3.56 

3-49 

3.42 

3.35 

3.28 

3.21 

3.15 

3-09 

3.03 

2.97 

2.91 

2.85 

30 

2      0 

3.62 

3-54 

3-47 

3.40 

3-33 

326 

3-20 

3.13 

3.07 

3.01 

2,95 

2.89 

2    0 

30 

3-68 

3-S 

3.52 

3.45 

3-38 

3.31 

3-24 

3- 17 

3.11 

3.05 

2.99 

2.93 

30 

3    0 

3-74 

3-66 

3-58 

3-50 

3.43 

3.36 

3.29 

3.22 

3.16 

3.09 

3.03 

2.97 

3    0 

30 

3.80 

3-72 

3.64 

3.56 

3-48 

3.41 

3.34 

3.27 

3.20 

3.14 

3.07 

3.01 

30 

4    0 

3.87 

3.78 

3-70 

3-62 

3-54 

3.46 

3.39 

3.32 

3-25 

3.18 

3.12 

3.05 

4    0 

30 

3-94 

3.84 

3.76 

3.67 

3-59 

3.51 

3.44 

3.36 

329 

3-22 

3.16 

3.09 

30 

5    0 

4.01 

3-91 

3.82 

3.73 

3-65 

3.57 

3-49 

3-41 

3.34 

3-27 

3-20 

3.13 

5    0 

30 

4.09 

3.98 

3-89 

3.80 

3-71 

3.63 

3.55 

3.47 

3.39 

3-32 

3.25 

3.18 

30 

6    0 

4.16 

4.06 

3-96 

3-87 

3-78 

3.69 

3.61 

3.53 

3-45 

3-37 

3.30 

3-23 

6    0 

30 

4.24 

4-13 

4-03 

3-94 

3.84 

3.75 

3-67 

3.58 

3-50 

342 

3.35 

327 

30 

7    0 

4-32 

4.21 

4.H 

4.01 

3-91 

3-82 

3-73 

3-64 

3.56 

3.48 

340 

3-32 

7    0 

30 

4.41 

4.29 

4.19 

4.08 

3.98 

3-86 

3.79 

3.70 

3. 52 

3-54 

3-45 

3-37 

30 

8    0 

450 

4-38 

4.27 

4.16 

4.05 

3.95 

3.86 

3.76 

368 

3-59 

3.51 

3.43 

8    0 

30 

4-59 

4.47 

4-35 

4.24 

4-13 

4.02 

3-93 

3.83 

3-74 

3-65 

3-56 

3-48 

30 

9    0 

4.69 

4-56 

4.44 

4.32 

4.21 

4.10 

4.00 

3-90 

3-80 

3-71 

Hi 

3-54 

9    0 

30 

4-79 

4.66 

4.53 

4.41 

4.29 

4.18 

4.07 

3-97 

3-87 

3-77 

3-68 

3-60 

30 

10    0 

4.90 

4.76 

4-63 

4.50 

4.38 

4.26 

415 

4.04 

3-94 

384 

H^ 

3-66 

10    0 

30 

5.01 

4.87 

4.73 

4-59 

4.47 

4-35 

4.23 

4.12 

4.01 

3-91 

3.81 

3-72 

30 

II    0 

5- 13 

4.98 

4.83 

4.69 

4-56 

4.44 

4.32 

4.20 

4.09 

3.98 

3.88 

3.78 

II    0 

30 

5.26 

5- 10 

4-94 

4.80 

4.66 

4.53 

4.40 

4.28 

4.17 

4.06 

3.95 

3.85 

30 

12    0 

5-38 

5.22 

5.06 

4.91 

4.76 

4.62 

4.49 

4-37 

425 

4.14 

4.03 

3.92 

12    0 

30 

5-53 

5-35 

5.18 

5-02 

4.87 

4.72 

4.59 

4.46 

4.34 

4.22 

4.11 

3.99 

30 

13    0 

5.67 

S-49 

531 

5-14 

4.98 

4.82 

4.69 

4.56 

4-43 

4.30 

4.18 

4.07 

13    0 

30 

5-83 

5.61 

5-44 

5-27 

5.10 

4.94 

4-79 

4.66 

4.52 

4.39 

4.26 

4.15 

30 

14    0 

5-99 

5.78 

5.56 

5-40 

5.23 

5.06 

491 

4.76 

4.62 

4-48 

4.35 

4-23 

14    0 

30 

6.17 

5-95 

5.73 

5-53 

536 

5-19 

5.02 

4.87 

4.72 

4.58 

4.44 

4-32 

30 

15    0 

6.35 

6,12 

5.90 

5.69 

5-50 

5-32 

5-^5 

4.98 

4-83 

4.68 

4-54 

4.41 

15    0 

30 

6.54 

6.30 

6.07 

5-85 

5-64 

5-46 

528 

5.10 

4-94 

4-79 

464 

4-50 

30 

16    0 

6.76 

6.49 

6.25 

6.02 

5.81 

5.60 

541 

5-23 

5.06 

4.90 

4-75 

4.60 

16    0 

30 

6.98 

6.71 

6.44 

6.20 

5.98 

5-76 

556 

5.37 

5-19 

5-02 

4.86 

"^'V 

30 

17    0 

7.23 

6.93 

6.65 

6.39 

6.15 

5-93 

5-71 

5-51 

5.32 

5-15 

4.98 

4.82 

17    0 

30 

7-49 

7.18 

6.87 

6.60 

6.34 

6.10 

5.88 

5-66 

5.46 

5-27 

5- 10 

4.94 

30 

18    0 

7.78 

7-43 

7,12 

6.82 

6.55 

6.29 

6.05 

5.83 

5.61 

5.42 

5-23 

5.06 

18    0 

30 

8.09 

7.71 

7-37 

7.06 

6.76 

.50 

6.23 

6.00 

5-78 

5-56 

5.37 

5-19 

30 

19    0 

8.43 

8.02 

7.65 

7-31 

7,00 

6.71 

6.44 

6.18 

5.95 

5-73 

5-15 

5-32 

19    0 

30 

8.80 

8.36 

7-95 

7-59 

725 

6.94 

6.65 

6.38 

6.12 

5.89 

5.68 

5-47 

30 

20    0 

9.20 

8.72 

8.29 

7.89 

7-53 

7.19 

6.88 

6.59 

6.32 

6.07 

5.84 

5.62 

20    0 

30 

9-65 

9.12 

8.65 

8.22 

7.82 

7.46 

7.12 

6.82 

6.53 

6.27 

6.02 

5-79 

30 

21    0 

10.15 

9-57 

9-05 

8.58 

8.15 

7.76 

7.39 

7.06 

6.76 

6.47 

6.21 

5.96 

21    0 

30 

10.70 

10.06 

9.49 

8.97 

8.50 

8.07 

7.68 

7.32 

6.99 

6.69 

b.41 

6.15 

30 

22    0 

^^■ZZ 

10.61 

9.98 

9.41 

8.89 

843 

8.00 

7.61 

7.26 

6.93 

6.63 

6.35 

22    0 

30 

12.03 

11.23 

10.52 

9.89 

9.32 

8.8i 

8.35 

7.92 

7-54 

7.19 

6.86 

6.56 

30 

23    0 

12.84 

11-93 

11,13 

10.43 

9.80 

9.24 

8.73 

8.27 

7.85 

7-47 

7.12 

6.80 

23    0 

30 

13-77 

12.73 

11.82 

11.03 

10.33 

9.71 

9.15 

8.64 

8.19 

7-77^    7.39 

7-05 

30 

24    0 

14.86 

13-65 

12.62 

11.72 

10.93 

10.23 

9.62 

9.06 

8.56 

8.n      ,.70 

7.32 

24    0 

30 

16.14 

14.72 

1352 

12.50 

11.61 

10.82 

10.13 

9.52 

8.97 

8.47 

b.03 

7.62 

30 

25    0 

17.68 

i6.oo 

14-59 

13.40 

12.38 

11- 50 

10.72 

10.04 

9-43 

8.89 

8.39 

7-95 

25    0 

30 

1956 

17.52 

15.85 

14.45 

13.27 

12.26 

11.38 

10.61 

9  94 

9.33 

8.79 

8.30 

30 

26    0 

21.91 

19.38 

17.36 

15-70 

1432 

13  15 

12.14 

11.27 

10.51 

9.84 

9.24 

8.70 

26    0 

30 

2492 

21.70 

19,19 

17.19 

15-54 

14.18 

13.02 

12.02 

11.16 

10.40 

9.74 

9.14 

30 

27    0 

28.95 

24.69 

21.50 

19.01 

17.02 

15.39 

14.04 

12.89 

11.90 

11.05 

10.30 

9.64 

27    0 

30 

28.67 

24-45 

21.29 

18.82 

16.85 

15.23 

13.89 

12.75 

11.77 

10.93 

10.19 

30 

28    0 

28.39 

24.21 

21.08 

18.64 

16.68 

15.08 

13-75 

12.62 

11.65 

10.81 

28    0 

30 

28.11 

23-97 

20.85 

18.44 

16.51 

14.92 

13-60 

12.48 

11.52 

.^0 

29    0 
30 

A 

Ititude 

above 

87° 

27.83 

23-73 
27.54 

20.63 
23.48 

18.25 
20.42 

16.34 
18.05 

14.77 
16.16 

13.45 
14.60 

12.35 
1330 

29    0 
30 

30    0 



27.25 

23.23 

20.21 

17.86 

15.98 

14.44 

30    0 
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TABLE    III— VALUES    OF    C. 


DECLINATION-same 

Name  as— LATITUDE 

1. 

Latitude. 

Latitude. 

.     /  1  .     / 

^ 

^ 

^ 

,     , 

0               / 

0     / 

,     . 

■   1 

,      . 

30  0  130  30 

31  0 

3130 

32  6 

32  30 

33  0 

33  30 

34  0 

34  30 

35  0 

35  30 

// 

// 

^^ 

^^ 

It 

II 

30     0 

27.25 

23-'23 

20.21 

I7.'86 

15.98 

14.44 

30    0 

30 

26.96 

22.97 

19.98 

17.66 

15.80 

30 

31     0 

26.66 

2272 

19.76 

17.46 

31     0 

30 

26.36 

22.46 

19.53 

30 

32     0 

26.06 

22.21 

32     0 

30 

A 

Ititude 

above 

87°- 

25,76 

30 

33    0 

27.25 

33    0 

30 

23.23 

26.96 

30 

34    0 

20.21 

22.97 

26.66 

34    0 

30 

17.86 

19.98 

22.72 

26.36 

30 

35    0 

15.98 

17.66 

19.76 

22.46 

26.06 

35     0 

30 

14.44 

15.80 

17.46 

19.53 

22,21 

25.76 

30 

36    0 

13.16 

14.28 

15.62 

17.26 

19.31 

21.94 

25.46 

36    0 

30 

12.07 

13-01 

14.12 

15.44 

17.06 

19.08 

21.68 

25-15 

30 

37    0 

II. 14 

11-93 

12.86 

13.95 

15.26 

16.85 

18.85 

21.41 

24.84 

37    0 

30 

10.34 

II.OI 

11.80 

12.75 

13.78 

15-07 

16.65 

18.62 

21.15 

2453 

30 

38    0 

9-63 

10.21 

10.88 

11.65 

12.55 

13.61 

14.89 

16.44 

18.39 

20.88 

2422 

38    0 

30 

9.00 

952 

10.09 

10.75 

11.51 

12.39 

13-45 

14.70 

16.23 

18.15 

2062 

23.90 

30 

39    0 

8.45 

8.89 

9-40 

9.96 

10.62 

11.36 

12.24 

13.27 

14.51 

16.02 

17.92 

20.34 

39    0 

30 

7.95 

8.34 

8.79 

9.28 

9-84 

10.48 

11.22 

12.08 

13.10 

14.32 

15-82 

17.68 

30 

40    0 

7.50 

7.85 

8.24 

8.68 

9.16 

9.71 

10.35 

11.07 

11-93 

12.93 

14.14 

15.60 

40    0 

30 

7.10 

7.40 

7-75 

8.13 

8.57 

9.04 

9-59 

10.21 

10.93 

11.77 

12,76 

13-94 

30 

41     0 

6.73 

7.01 

7.31 

7.65 

8.03 

8.45 

8.93 

9.46 

10.08 

10.78 

11.61 

12.58 

41     0 

30 

6.39 

6.64 

6.92 

7.22 

7.56 

7.92 

8.34 

8.81 

9.33 

9.94 

10.64 

11.45 

30 

42    0 

6.08 

6.30 

6.56 

6.83 

7.13 

7.46 

7.82 

8.22 

8.69 

9.20 

9.81 

10.49 

42    0 

30 

5.79 

6.00 

6.22 

6.47 

6.74 

7-03 

7.36 

7.71 

8.1 1 

?-57 

9.08 

9.67 

30 

43    0 

5.53 

5-71 

5-92 

6.14 

6.38 

6.65 

6.94 

7.25 

7.61 

8.00 

8.45 

8-95 

43    0 

30 

5.28 

5-45 

5.64 

5.84 

6.06 

6.29 

6.56 

6.84 

7.15 

7.50 

7.89 

8-33 

30 

44    0 

5.06 

5.21 

5.38 

5.56 

5-76 

5-97 

6.21 

6.46 

6.74 

7.05 

7.40 

7-77 

44    0 

30 

4.84 

4-99 

5.14 

5.30 

5-49 

5.68 

5.89 

6.12 

6.37 

6.64 

6.95 

7.29 

30 

45    0 

4.65 

4.77 

4.92 

5-07 

5.23 

5-41 

5.60 

5.80 

6.03 

6.28 

6.55 

6.84 

45    0 

30 

4.46 

4.58 

4.71 

4.85 

5.00 

5.15 

5-33 

5.52 

5-72 

5-94 

6.19 

645 

30 

46    0 

4.29 

4-40 

4-52 

4.64 

4.78 

4-93 

5.08 

5.25 

5-44 

5.63 

5.86 

6.09 

46    0 

30 

4.12 

4.22 

4-34 

4.45 

4.58 

4.71 

4.86 

5.00 

5.17 

5.36 

5-55 

5-77 

30 

47    0 

3-97 

4.06 

4.16 

4.27 

4-39 

4.51 

4.64 

4.78 

4-93 

5.09 

5.28 

5.46 

47    0 

30 

3.82 

3-91 

4.00 

4.10 

4.21 

4.32 

4-44 

4.57 

4-71 

4-85 

5.02 

519 

30 

48    0 

3.68 

Z-1^ 

3.85 

3.94 

4-°4 

4.14 

4.26 

4-37 

4.50 

4-63 

4.78 

4  94 

48    0 

30 

3-55 

3.62 

3.71 

3-79 

3.88 

3.98 

4.08 

4.19 

4-30 

4-43 

456 

4.70 

30 

49    0 

3.43 

3-49 

3.57 

3.^5 

3.74 

382 

3.92 

4.01 

4.12 

4.23 

436 

4.48 

49     0 

30 

331 

3.37 

3-44 

3.51 

3.60 

3-68 

3-77 

3.86 

3.95 

4.05 

4.17 

4.29 

30 

50    0 

3.20 

3-26 

3-32 

3-38 

3-46 

3-54 

3-62 

3.70 

3-80 

3.89 

3-99 

4.10 

50    0 

30 

3.09 

3.15 

3.21 

3.27 

3-33 

3.40 

3-49 

3-56 

3-64 

s-n 

383 

3-92 

30 

51     0 

2.99 

3.04 

3.10 

3.16 

3-22 

3.28 

3  35 

3-43 

3-50 

3.58 

3-67 

3.76 

51     0 

30 

2.89 

2.94 

2.99 

3.05 

3-" 

3.16 

3.23 

3.29 

3-37 

3.44 

3.52 

3.61 

30 

52    0 

2.79 

2.84 

2.89 

2.94 

3-00 

3.05 

3." 

3.17 

3.24 

3.31 

339 

346 

52     0 

30 

2.70 

2.74 

2.79 

2.84 

2.90 

2.95 

3-00 

3-05 

3.12 

3.18 

3-26 

3-33 

30 

53    0 

2.62 

2.65 

2.70 

2.74 

2.80 

2.85 

2.90 

2.95 

3.00 

3.06 

313 

3.20 

53    0 

30 

2.54 

2.57 

2.61 

2.65 

2.70 

2.75 

2.80 

2.85 

2.90 

2.95 

3.01 

307 

30 

54    0 

2.46 

2.49 

2.53 

2.56 

2,61 

2.65 

2.70 

2.75 

2.80 

2.85 

2.90 

2.95 

54    0 

30 

2.38 

2.41 

2.45 

2.48 

2.52 

2.56 

2.61 

2.65 

2.70 

2.75 

2.80 

2.84 

30 

55    0 

2.31 

2.34 

2.37 

2.40 

2.44 

2.48 

2.52 

2.56 

2.60 

2.65 

2.70 

2.74 

55    0 

30 

2.24 

2.27 

2.30 

2.33 

2.36 

2.40 

2.44 

2.47 

2,51 

2,55 

2.60 

2.65 

30 

56    0 

2.17      2.20 

2.23 

2.26 

2.29 

2.32 

2.36 

2.39 

2.43 

2.46 

2.51 

2-55 

56    0 

30 

2.10  '    2.13 

2.16 

2.19 

2.22 

2.25 

2.28 

2.31 

2-35 

2.38 

2.42 

2.46 

30 

57    0 

2.04      2.06 

2.09 

2.12 

2.15 

2.17 

2.21 

2.23 

2.27 

2.30 

2.34 

2.37 

57    0 

30 

1,98      2.00 

2.02 

2.05 

2.08 

2,10 

2.13 

2.16 

2.19 

2.22 

2.26 

2.29 

30 

58    0 

1.92 

1.94 

1.96 

1.98 

2.01 

2.03 

2.06 

2.09 

2.12 

2.15 

2.18 

2.21 

58    0 

30 

1.86 

1.88 

1.90 

1.92 

1.95 

1.97 

1.99 

2.02 

205 

2.08 

2.11 

2.13 

30 

59    0 

1.81 

1.83 

1.85 

1.87 

1.89 

1.91 

1-93 

J-95 

1.98 

2.01 

2.04 

2.06 

59    0 

30 

1.75 

1.77 

1.79 

1.81 

1-83 

1.85 

1.87 

1.89 

1.92 

1.94 

1.97 

1.99 

30 

60    0 

1.70 

1.72 

1.74 

1.75 

1.77 

1.79 

1.81 

1.83 

1.86 

1.88 

1.90 

1.92 

60    0 

60 


TABLE     III.— VALUES     OF    C. 


DECLINATTON— »a»ie  Name 

a«— LATITUDE. 

Latitude. 

Latitude. 

36  6 

36  30 

37   6 

37  30 

38  0 

38  30 

39  6 

39  30 

40  6 

4030 

410 

41  30 

0     o 

2'70 

2:65 

2?6l 

2^56 

2.51 

2:46 

II 
2.42 

2:38 

2^34 

2^30 

2''26 

2.2.1 

0    0 

30 

2.73 

2.68 

2.64 

2.59 

2.54 

2.49 

2.45 

2.40 

2.36 

2.32 

2.28 

2.24 

30 

I     0 

2.77 

2.72 

2.67 

2.62 

2.57 

2.52 

2.48 

2.43 

2.39 

2.35 

2.31 

2.26 

I     0 

30 

2.80 

2.75 

2.70 

2.65 

2.60 

255 

2.50 

2.45 

2,41 

2.37 

2.33 

2.28 

30 

2    0 

2.84 

2.78 

2.73 

2.68 

2.63 

2.58 

2.53 

2.48 

2.44 

2.39 

2,35 

2.31 

2     0 

30 

2.87 

2.81 

2.76 

2,71 

2.66 

2.61 

2.56 

2.51 

2.47 

2.42 

2.37 

2.33 

30 

3    0 

2.91 

2.85 

2.80 

2.74 

2.69 

2.64 

2.59 

2.54 

2.50 

2.45 

2.40 

2.36 

3    0 

30 

2.9s 

2.89 

2.83 

2.78 

2.72 

2.67 

2.62 

2.57 

2.52 

2.48 

2.43 

2.38 

30 

4    0 

2.99 

2.93 

2.87 

2.81 

2.76 

2.70 

2.6s 

2.60 

2-55 

2.50 

2.46 

2.41 

4    0 

30 

3.03 

2.97 

2.91 

2.85 

2.79 

2.74 

2.68 

2.63 

2.58 

2.53 

2.48 

2.44 

30 

5    0 

307 

3.01 

2.95 

2.89 

2.83 

2.77 

2.72 

2.66 

2.61 

2.56 

2.51 

2.46 

5    0 

30 

3-ii 

3.05 

2.99 

2.92 

2.86 

2.81 

2.75 

2.70 

2.64 

2.59 

2.54 

2.49 

30 

6    0 

3.16 

3-09 

303 

2.96 

2.90 

2.84 

2.79 

2.73 

2.68 

2.62 

2.57 

2.52 

6    0 

30 

3.20 

3-^3 

3-07 

3.00 

2,94 

2.88 

2.82 

2.76 

2.71 

2.65 

2.60 

2-55 

30 

7    0 

3.25 

3.18 

3" 

3-04 

2.98 

2.92 

2.86 

2,80 

2.74 

2.68 

2.63 

2.58 

7    0 

30 

3.30 

3.23 

315 

3.08 

3.02 

2-95 

2.89 

2.83 

2.77 

2.71 

2.66 

2.60 

30 

8    0 

3-35 

327 

3.20 

3-13 

3.06 

2.99 

2.93 

2.87 

2.81 

2.75 

2.69 

2.63 

8    0 

30 

3-40 

3-32 

3.25 

3-J7 

3- 10 

3.03 

2.97 

2.90 

2.84 

2.78 

2.72 

2.67 

30 

9    0 

3.46 

338 

330 

3.22 

315 

3.08 

3.01 

2.94 

2.88 

2.82 

2.76 

2.70 

9    0 

30 

3.51 

3.43 

3-35 

3-27 

3.20 

3.12 

3-05 

2.98 

2.92 

2.85 

2.80 

2.73 

30 

10    0 

3-57 

3-48 

3- 40 

3.32 

3-25 

3.17 

3.10 

3.03 

2.96 

2.89 

2.83 

2.77 

10    0 

30 

3-63 

3-54 

3-45 

3-37 

3- 30 

3.22 

3.14 

3-07 

3.00 

2.93 

2.87 

2.80 

30 

II    0 

3-69 

3.60 

3.51 

3-43 

3-35 

327 

3-19 

3.12 

305 

2.98 

2.91 

2.84 

II     0 

30 

3-75 

3-66 

3.57 

3.48 

3-40 

3.32 

3.24 

3.16 

3-09 

3-02 

2.95 

2.88 

30 

12    0 

3.82 

3-72 

3-63 

3-54 

3.45 

3-37 

3-29 

3.21 

3- 13 

3.06 

2.99 

2.92 

12    0 

30 

3.89 

Hi 

3^69 

3.60 

3-51 

342 

3-34 

3.26 

3.18 

3.10 

303 

2.96 

30 

13    0 

3.96 

3.86 

37^ 

3.66 

3-57 

3.48 

3-39 

3.31 

323 

3.15 

3.08 

3.00 

13    0 

30 

4-03 

393 

3.82 

3.72 

3.62 

3-53 

3-44 

3.36 

3.28 

3.20 

3.12 

3.05 

30 

14    0 

4.11 

4.00 

3.89 

3.79 

3.69 

3-59 

350 

3.41 

3-33 

325 

3-17 

3-09 

14    0 

30 

4.19 

4.08 

3-96 

3.86 

H^ 

3-65 

3.56 

3-47 

3.38 

3.30 

3.22 

^•'§ 

30 

IS    0 

4.28 

4,16 

4.04 

3-93 

3.82 

3-72 

^\l 

3-53 

3-44 

3-35 

3.27 

3.18 

15    0 

30 

4.37 

4.24 

4.12 

4.01 

3-89 

379 

3.68 

3-59 

3-49 

3-40 

332 

3-23 

30 

16    0 

4.46 

4-33 

4.21 

4.09 

3.97 

3.86 

H^ 

3.65 

355 

3.46 

3.37 

3.28 

16    0 

30 

4-56 

4.42 

4.29 

4.17 

4.05 

3.99 

3.82 

3.72 

3-6i 

3-52 

3-42 

3.33 

30 

17    0 

4.67 

4.52 

4.38 

4-25 

4-13 

4.02 

390 

3-79 

3.68 

3.58 

348 

3-39 

17    0 

30 

4.78 

4.62 

4.48 

4.34 

4.21 

4.09 

3-97 

3.86 

3.75 

3.64 

3.54 

3.44 

30 

18    0 

4.89 

4-73 

4.58 

4.44 

4.30 

4.17 

4.05 

3-93 

3.82 

3-71 

3-6i 

3.51 

18    0 

30 

5.01 

4.84 

4.69 

4-54 

4-39 

4.26 

4.13 

4.01 

3-89 

3.78 

3.67 

3-57 

30 

19    0 

5-14 

4.96 

4.80 

4.64 

4.49 

4.35 

4.22 

4.09 

3.97 

3.85 

3-74 

3.63 

19    0 

30 

5-27 

5.09 

4.92 

4.75 

4-59 

4-45 

4.31 

4.17 

4.05 

3-93 

3.81 

3.70 

30 

20    0 

5.42 

5.22 

5-04 

4.87 

4.70 

4.55 

4.40 

4.26 

4.13 

4.01 

3-89 

3-77 

20    0 

30 

5-56 

5.36 

5- 17 

4.99 

4.82 

4.66 

4.50 

4.36 

4.22 

4.09 

3.96 

3-84 

30 

21    0 

5.73 

5-51 

5-31 

5.12 

4.94 

4.77 

4.61 

4.46 

4-31 

4.17 

4.04 

3-92 

21    0 

30 

5.91 

5.68 

5.46 

5.25 

5- 07 

4.89 

4.72 

4.56 

4.41 

4.26 

4.13 

4.00 

30 

22    0 

6.09 

5-85 

5.62 

5-41 

5.20 

502 

4.84 

4.67 

4-51 

4-36 

4.22 

4.09 

22    0 

30 

6.28 

6.03 

5-79 

5.56 

5.35 

5.15 

4.96 

4.79 

4.62 

4.46 

4.31 

4.17 

30 

23    0 

6.50 

6.22 

5.97 

5-73 

5-50 

5-29 

5.10 

4.91 

4.74 

4.57 

4.41 

4.27 

23    0 

30 

6.73 

6.43 

6.16 

5.90 

5-67 

5.44 

523 

5-04 

4-85 

4.68 

4.52 

436 

30 

24    0 

6.98 

6.66 

6.37 

6.10 

5-84 

S.61 

5-39 

5. 18 

4-99 

4.80 

4-63 

4-47 

24    0 

30 

7.24 

6.91 

6.59 

6.30 

6.03 

5.78 

5-54 

5-33 

5- 12 

4-93 

4.74 

4-57 

30 

25    0 

7-54 

7.17 

6.84 

6.52 

6.23 

5-97 

572 

5.48 

5.27 

5.06 

4.87 

4.69 

25    0 

30 

7.86 

7,46 

7.09 

6.76 

6.45 

6.16 

590 

5.65 

542 

5.21 

S-oo 

4.81 

30 

26    0 

8.22 

7.78 

7-39 

7.02 

6.69 

6.38 

6.10 

5.83 

5-59 

S.36 

5-15 

4-95 

26    0 

30 

8.61 

8.13 

7,70 

7.31 

6.94 

6.61 

6.31 

6.03 

5.76 

5.52 

5.29 

5.08 

30 

27    0 

9.05 

8.52 

8.05 

7.62 

7.23 

6.87 

6.54 

6.24 

5.96 

5-70 

5.46 

5.23 

27    0 

30 

9.53 

8.95 

8.42 

7.96 

7-53 

7.14 

6.79 

6.46 

6.16 

5.89 

5-63 

5.39 

30 

28    0 

10,08 

9.43 

8.85 

8.33 

7.87 

7.44 

7.06 

6.71 

6.39 

6.09 

5.82 

5.56 

28    0 

30 

10.70 

9.97 

9.32 

8.75 

8.23 

7.78 

7.35 

6.98 

6.63 

6.31 

6.01 

5-74 

30 

29    0 

11,40 

10.58 

9.85 

9.22 

8.65 

8.14 

7.69 

7.27 

6.90 

6.55 

6,23 

5-94 

29    0 

30 

12.21 

11.27 

10.46 

9.74 

9.11 

8.55 

8.04 

7.59 

7.18 

6.81 

6.47 

6.15 

30 

30    0 

13.16 

12.07 

11,14 

10.34 

9.63 

9.00 

8.45 

7.95 

7.50 

7.10 

6.73 

6.39 

30    0 

51 


TABLE    III.— VALUES    OF    C. 


DECLINATION— 5am« 

NaiM  a*— LATITUDK 

Latitude. 

* 

Latitude. 

•     / 

e          / 

.     / 

, 

,     ^ 

39  6 

,      , 

,     , 

,     1 

•    t 

•     / 

36  0 

36  30 

37  0 

37  30 

38  0 

38  30 

39  30 

40  0 

40  30 

41  0 

4130 

u 

« 

11 

M 

^^ 

// 

^^ 

^ 

.u 

•     / 

30    0 

13.16 

12.07 

II. 14 

10.34 

9.63 

9.00 

8.45 

7.95 

7.50 

7'io 

6.73 

6-39 

30    0 

30 

14.28 

13-01 

11.93 

II.OI 

10.21 

9.52 

8.89 

8.34 

7.85 

740 

7.01 

6.64 

30 

31     0 

15.62 

14.12 

12.86 

11.80 

10.88 

10.09 

9.40 

8.79 

8.24 

7.75 

7-31 

6.92 

31     0 

30 

17.26 

15-44 

13.95 

12.75 

11.65 

10.75 

9.96 

9.28 

8.68 

8.13 

7.65 

7.22 

30 

32    0 

19  31 

17.06 

15.26 

13.78 

12.55 

II.5I 

10.62 

9.84 

9.16 

8.57 

8.03 

7.56 

32    0 

30 

21.94 

19.08 

16.85 

15.07 

13.61 

12.39 

11.36 

10.48 

9-71 

9.04 

8.45 

7.92 

30 

33    0 

25,46 

21.68 

18.85 

16.65 

14-89 

13.45 

12.24 

11.22 

10.35 

9.59 

8.93 

?'?4 

33    0 

30 

25.15 

21.41 

18.62 

16.44 

14.70 

13.27 

12.08 

11.07 

10.21 

9.46 

8.81 

30 

34    0 

24.84 

21.15 

18.39 

16.23 

14.51 

13.10 

.11,93 

10.93 

10.08 

9-33 

34    0 

30 

24.53 

20.88 

18.15 

16.02 

14-32 

12.93 

11.77 

10,78 

9-94 

30 

35    0 

24.22 

20.62 

17.92 

15.82 

14.14 

12.76 

11.61 

10.64 

35    0 

30 

23.90 

20.34 

17.68 

15.60 

13.94 

12.58 

11.45 

30 

36    0 

23.58 

20.07 

17.44 

15-39 

13.75 

12.41 

36    0 

30 

23.26 

19.80 

17.20 

15.18 

13.56 

30 

37    0 

22.95 

19-53 

16.97 

14.97 

37    0 

30 

22.63 

19.26 

16.73 

30 

38    0 

22.31 

18.98 

38    0 

30 

A 

Ititude 

above 

87'* 

21.99 

30 

39    0 

23.58 

39    0 

30 

20.07 

23.26 

30 

40    0 

17-44 

19.80 

22.95 

40    0 

30 

15-39 

17.20 

i9-53 

22.63 

30 

4-     0 

1375 

15.18 

16.97 

19.26 

^l-'^l 

41    0 

30 

12.41 

13.56 

14.97 

16.73 

18,98 

21.99 

30 

42    0 

11.29 

12.23 

13.37 

14.76 

16.48 

18.71 

21.67 

42    0 

30 

10.34 

II. 13 

12.06 

13.18 

14.54 

16.24 

18.43 

21.34 

30 

43    0 

9-53 

10.19 

10.97 

11.89 

12.98 

14.32 

16.00 

18.15 

21.02 

43    0 

30 

8.82 

9.39 

10.05 

10.81 

11.71 

12.79 

14.10 

15-75 

17.87 

20.69 

30 

44    0 

8.21 

8.69 

9.26 

9.90 

10.65 

11.53 

12.59 

13.89 

15.51 

17.59 

20.36 

44    0 

30 

7.66 

8.09 

8.57 

9.12 

9.75 

10.49 

11.35 

12.40 

13.67 

15.26 

1731 

20.04 

30 

45    0 

7.18 

7.55 

7.97 

8.44 

8.98 

9.60 

10.32 

11.18 

12.20 

13.45 

15.02 

17-03 

45    0 

30 

6.74 

7.07 

7.44 

7.84 

^•l^ 

8.84 

9.45 

10.16 

11.00 

12.00 

13.23 

14.78 

30 

46    0 

6.36 

6.64 

6.96 

7.32 

7.72 

8.18 

8.70 

9.30 

10.00 

10.82 

11.80 

13.02 

46    0 

30 

6.00 

6.26 

6.54 

6.85 

7.20 

7.59 

8.05 

8.56 

9.14 

9.83 

10,64 

11.61 

30 

47    0 

5.68 

5.90 

6.16 

6.44 

6.75 

7.09 

7.47 

7.92 

8.42 

8.99 

9.67 

10.46 

47    0 

30 

5.38 

5.59 

S.81 

6.06 

6.33 

6.63 

6.97 

7.35 

7.78 

8.28 

8.84 

9-51 

30 

48    0 

5^ 

5.29 

5.50 

5.72 

5.96 

6.23 

6.52 

6.86 

7.23 

7.65 

8.14 

8.69 

48    0 

30 

4.86 

5.03 

5.21 

5-41 

5.62 

5.86 

6.12 

6.42 

6.74 

7.10 

\^l 

8.00 

30 

49    0 

4.63 

4.78 

4.95 

K^ 

5.31 

5.53 

5.76 

6.02 

6.31 

6.62 

6.98 

W. 

49    0 

30 

4.41 

4.55 

4.71 

4.87 

5.04 

5.23 

5.43 

5-67 

5.91 

6.20 

6.50 

6.86 

30 

50    0 

4.22 

4.34 

4.48 

4.63 

4.78 

4.95 

5.14 

5.34 

5.57 

5.81 

6.09 

6.39 

50    0 

30 

4-03 

4.15 

4.27 

4.40 

4.55 

4.70 

4.86 

5.05 

5.24 

5.47 

5.71 

5.98 

30 

51     0 

3.86 

3.96 

4.08 

4.20 

4.33 

4.47 

4.62 

4.78 

4.96 

5-^5 

5.37 

5.61 

51     0 

30 

3.70 

3-79 

3.90 

4.01 

4.13 

4.25 

4.39 

4.54 

4.69 

4.87 

5.06 

5.27 

30 

52    0 

3.55 

3.63 

3.73 

3-?| 

3.94 

4.06 

4.18 

4.31 

4.45 

4.61 

4.78 

4-97 

52    0 

30 

3.40 

3-48 

3.57 

3.66 

3.77 

3.87 

3.99 

4.10 

4.23 

4.37 

4.52 

4.69 

30 

S3    0 

3.27 

3.34 

3.42 

3.51 

3.60 

3.70 

3.80 

3.91 

4.02 

4.15 

4.29 

4.44 

53    0 

30 

3.14 

3-21 

3.28 

3.36 

3.45 

3.53 

3.63 

3-72 

3.83 

3.95 

4.07 

4.21 

30 

54    0 

3.02 

3.08 

3.15 

3.22 

3.30 

3.38 

3.47 

3.56 

3.65 

3.76 

3-87 

399 

54    0 

30 

2.90 

2.96 

3.03 

3.09 

3.17 

3.24 

3.32 

3.40 

3.49 

3.58 

3.68 

3.80 

30 

55    0 

2.79 

2.8s 

2.91 

2.97 

3-04 

311 

3.18 

3.25 

3.33 

3.42 

351 

361 

55    0 

30 

2.69 

2.74 

2.80 

2.85 

2.92 

2.98 

3.05 

3.11 

3.19 

3.27 

3-35 

3.44 

30 

$6    0 

2.60 

2.64 

2.69 

2.74 

2.80 

2.86 

2.92 

2.98 

3.05 

3.12 

3.20 

3.28 

56    0 

30 

2.50 

2.55 

2.59 

2.64 

2.69 

2.74 

2.80 

2.86 

2.92 

2.99 

3.06 

3.14 

30 

57    0 

2.41 

2.45 

2.50 

2.54 

2.59 

2.63 

2.69 

2.74 

2.80 

2.86 

2,93 

3.00 

57    0 

30 

2.33 

2.36 

2.41 

2.45 

2.49 

2.53 

2.58 

2.63 

2.69 

2.74 

2.80 

2.87 

30 

58    0 

2.25 

2.28 

2.32 

2.36 

2.40 

2.44 

2.48 

2.52 

2.58 

2.63 

2.68 

2.74 

58    0 

30 

2.17 

2.20 

2.24 

2.27 

2.31 

2.35 

2.39 

2.43 

2.47 

2.52 

2.58 

2.63 

30 

59    0 

2.09 

2.12 

2.16 

2.19 

2.22 

2.26 

2.30 

2.34 

2.38 

2.42 

2.47 

2-53 

59    0 

30 

2.02 

2.04 

2.08 

2.11 

2.14 

2.17 

2.21 

2.25 

2.29 

2.33 

2.37 

2.42 

30 

60    0 

1.95 

1.97 

2.00 

2.04 

2.07 

2.10 

2.13 

2.16 

2.20 

2.24 

2.28 

2.32 

60    0 

52 


TABLE     III.— VALUES    OF    C. 


DECLINATION-«am«  Name 

as— LATITUDE. 

Latitude. 

* 

Latitude. 

42  6 

42  30 

43  6 

43  30 

44  0 

44  30 

45  0 

45  30 

46  6 

46  30 

47  0 

47  30 

•     / 

II 

// 

// 

II 

II 

II 

II  , 

// 

II 

II 

0     o 

2.18 

2.14 

2. 1 1 

2.07 

2.03 

1.99 

1.96 

1.93 

I'go 

i!86 

1.83 

1.80 

0    0 

30 

2.20 

2.16 

2.13 

2,09 

2.05 

2.01 

1.98 

1.94 

1.91 

1.87 

1.81 

30 

I    0 

2.22 

2.18 

2.15 

2. 1 1 

2.07 

2.03 

2.00 

1.96 

1-93 

1.89 

1.86 

1.83 

I     0 

30 

2.24 

2.20 

2.17 

2.13 

2.09 

2.05 

2.01 

1.97 

1.94 

1.90 

1.87 

1.84 

30 

2    0 

2.27 

2.23 

2.19 

2.15 

2.  II 

2.07 

2.03 

1.99 

1.96 

1.92 

1.89 

1.86 

2      0 

30 

2.29 

2.25 

2.21 

2,17 

2.13 

2.09 

2.05 

2.01 

1.98 

1.94 

1.91 

1.87 

30 

3    0 

2.32 

2.27 

2.23 

2.19 

2.15 

2.11 

2.07 

2.03 

2.00 

1.96 

1.93 

1.89 

3    0 

30 

2.34 

2.30 

2.25 

2.21 

2.17 

2.13 

2.09 

2.05 

2.01 

1.98 

1.94 

1. 91 

30 

4    0 

2.36 

2.32 

2.28 

2.23 

2.19 

2.1S 

2. II 

2.07 

2.03 

1.99 

1.96 

1.92 

4    0 

30 

2.39 

2.34 

2.30 

2.26 

2.21 

2.17 

2.13 

2.09 

2.05 

2.01 

1.97 

1.94 

30 

5    0 

2.42 

2.37 

2.32 

2.28 

2.24 

2.19 

2.15 

2. 1 1 

2.07 

2.03 

1.99 

1.95 

5    0 

30 

2.44 

2.39 

2.34 

2.30 

2.26 

2.21 

2.17 

2.13 

2.09 

2.05 

2.01 

1.97 

30 

6    0 

2.47 

2.42 

2.37 

2.32 

2.28 

2.23 

2.19 

2.15 

2.  II 

2.07 

2.03 

1.99 

6    0 

30 

2.50 

2.44 

2.39 

2.35 

2,30 

2.26 

2.21 

2.17 

2.13 

2.09 

2.05 

2.01 

30 

7    0 

2.53 

2.47 

2.42 

2.37 

2.33 

2.28 

2.24 

2.19 

2.15 

2.11 

2.07 

2.03 

7    0 

30 

2.55 

2.50 

2.45 

2.40 

2.35 

2.30 

2.26 

2.21 

2.17 

2.13 

2.09 

2.04 

30 

8    0 

2.58 

2.53 

2.48 

2.43 

2.38 

2.33 

2.28 

2.23 

2.19 

2.15 

2. 1 1 

2.06 

8    0 

30 

2.6l 

2.56 

2.51 

2.45 

2.40 

2.35 

2.30 

2.26 

2.21 

2.17 

2.13 

2.08 

30 

9    0 

2.65 

2.59 

2.54 

2.48 

2.43 

2.38 

2.33 

2.28 

2.24 

2.19 

2.15 

2.10 

9    0 

30 

2.67 

2.63 

2-57 

2.51 

2.46 

2.40 

2.35 

2.31 

2.26 

2.21 

2.17 

2.12 

30 

10    0 

2.71 

2.6s 

2.60 

2.54 

2.49 

2.43 

2.38 

2.33 

2.29 

2.24 

2.19 

2.14 

10    0 

30 

2.74 

2.68 

^•^1 

2.57 

2.51 

2.46 

2.41 

2.35 

2.31 

2.26 

2.21 

2.16 

30 

II    0 

2.7s 

2.72 

2.66 

2.60 

2-55 

2.49 

2.44 

2.38 

2.33 

2.29 

2.24 

2.19 

II    0 

30 

2.81 

2-75 

2.69 

2.63 

2.58 

2.52 

2.46 

2.41 

2.36 

2.31 

2.26 

2.21 

30 

12    0 

2.85 

2.79 

2.73 

2.67 

2.61 

2-55 

2.49 

2.44 

2.39 

2.33 

2.28 

2.23 

12    0 

30 

2.89 

2.82 

2,76 

2.70 

2.64 

2.58 

2.52 

2.46 

2.41 

2.36 

2.30 

2.25 

30 

13    0 

2.93 

2.86 

2.80 

2.73 

2.67 

2.61 

2.55 

2.49 

2.44 

2.38 

2.33 

2.28 

13    0 

30 

2.97 

2.90 

2.83 

2.77 

2.70 

2.64 

2.58 

2.52 

2.47 

2.41 

2.36 

2.30 

30 

14    0 

3.02 

2.94 

2.87 

2.80 

2.74 

2.68 

2.62 

2.56 

2.50 

2.45 

2.39 

2.33 

14    0 

30 

3.06 

2.98 

2.91 

2.84 

2.77 

2.71 

2.65 

2.59 

2.53 

2.47 

2.41 

2.36 

30 

'5    0 

3.10 

3,02 

2.95 

2.88 

2.81 

2.74 

2.68 

2.62 

2.56 

2.50 

2.44 

2.38 

15    0 

30 

3.15 

3-07 

2.99 

2.92 

2.85 

2.78 

2.71 

2.65 

2.59 

2.53 

2.47 

2.41 

30 

16    0 

3-20 

3.12 

3-04 

2.96 

2.89 

2.82 

2.75 

2.68 

2.62 

2.56 

2.50 

2.44 

16    0 

30 

325 

3.16 

3.08 

3.0I 

2.93 

2.86 

2.79 

2.72 

2.65 

2.59 

2.53 

2.47 

30 

17    0 

3-30 

3.21 

313 

3.05 

2.98 

2.90 

2.83 

2.76 

2.69 

2.62 

2.56 

2.50 

17    0 

30 

3-35 

3.26 

3.18 

3.09 

3-02 

2.94 

2.86 

2.79 

2.72 

2.66 

2.59 

2.53 

30 

18    0 

3-41 

332 

3.23 

3.14 

3.06 

2.98 

2.91 

2.83 

2.76 

2.69 

2.63 

2.56 

18    0 

30 

3-47 

ZZl 

3.28 

3-19 

3.10 

3.02 

2.95 

2.87 

2.80 

2.73 

2.66 

2-59 

30 

19    0 

3.53 

3-43 

3-34 

3-25 

3,16 

3.07 

2.99 

2.91 

2.84 

2.76 

2.69 

2.62 

19    0 

30 

3-59 

3-49 

3-39 

3.30 

3.21 

3.12 

3.04 

2.95 

2.88 

2.80 

2.73 

2.66 

30 

20    0 

3.66 

3-55 

3.45 

3.35 

326 

3-17 

3.09 

3.CX) 

2.92 

2.84 

2.77 

2.70 

20    0 

30 

3-73 

3,62 

351 

3.41 

3.31 

3.22 

3-14 

3-05 

2.96 

2.88 

2.81 

2.73 

30 

21    0 

3.80 

3-69 

3.58 

3.47 

3.37 

3.28 

3.19 

3.10 

3.01 

2.93 

2.85 

2.77 

21    0 

30 

3.88 

3-76 

3.65 

3.54 

3-43 

3-33 

3.24 

3.15 

3.06 

2.97 

2.89 

2.81 

30 

22    0 

3.96 

3.84 

372 

3.61 

3-5^ 

3  39 

3-29 

3.20 

311 

3.02 

2.94 

2.86 

22    0 

30 

4.04 

3.91 

HI 

3.67 

3.5^ 

3-45 

3  35 

3.25 

3.16 

3-07 

2.98 

2.90 

30 

23    0 

413 

3.99 

3.86 

3.74 

l^l 

3-52 

3-41 

3-51 

3.21 

3.12 

3-03 

2.94 

23    0 

30 

4.22 

4.08 

3-94 

3.81 

369 

3-58 

3  47 

3.37 

3-27 

3-17 

3.08 

2.99 

30 

24    0 

4-31 

4.17 

4.03 

3-90 

3-77 

3.65 

3-54 

3  43 

3-33 

3.23 

313 

3-04 

24    0 

30 

4.41 

4.26 

4.12 

3.98 

3.85 

3.72 

3.60 

3-49 

3-39 

3.29 

3.19 

3-09 

30 

25    0 

4.52 

4.36 

4.21 

4.07 

3.93 

3-?i 

3-68 

3.56 

3-45 

3-35 

3.25 

3-15 

25    0 

30 

463 

4,46 

4.31 

4.16 

4.02 

3-88 

3  75 

3-63 

351 

3.40 

3-30 

3.20 

30 

26    0 

4.76 

4.58 

4.41 

4.26 

4.  II 

3  97 

383 

3.70 

3.58 

3-47 

3.36 

325 

26    0 

30 

4.89 

4.70 

4.52 

4-35 

4.20 

4.05 

391 

3.78 

3.65 

3.53 

3-42 

3-31 

30 

27    0 

5.02 

4.83 

4.64 

4-47 

4.30 

4.15 

4.00 

3.86 

3-73 

3.61 

3-49 

3.38 

27    0 

30 

5.16 

4.96 

4.77 

4.58 

4.41 

425 

4.09 

3.95 

3.81 

3.68 

3.56 

3.44 

30 

28    0 

5.33 

5.10 

4.90 

4.71 

4-52 

4.35 

4.20 

4.04 

390 

3.76 

3-63 

^•5J 

28    0 

30 

5-49 

5.26 

5-03 

4.83 

4.64 

4.46 

4.29 

4.14 

3-98 

3.84 

3-71 

^If 

30 

29    0 

5.67 

5-42 

5.19 

4.97 

4.77 

4.58 

4.41 

4.24 

4.08 

3-93 

3.79 

3.66 

29    0 

30 

5.86 

5.60 

5-35 

5.12 

4.90 

4.71 

4-52 

4-35 

4.18 

4.02 

3.87 

3-73 

30 

30    0 

6.08 

5.79 

5.53 

5.28 

5.06 

4,84 

4.65 

4.46 

4.29 

4.12 

3.97 

3.82 

30    0 
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TABLE    III.— VALUES    OF    C. 


DECLINATI0N-5ame 

Name  os-LATITUDE. 

Latitude. 

Latitude. 

•    / 

e           / 

0     / 

0     / 

.     / 

o           / 

•     / 

s           / 

, 

•     / 

•     / 

42  0 

42  30 

43  0 

43  30 

44  0 

44  30 

45  0 

45  30 

46  0 

46  30 

47  0 

47  30 

^, 

^, 

// 

u  _ 

//  , 

// 

u 

// 

u 

u 

II 

// 

, 

30    0 

6.08 

5.79 

5.53 

S.28 

5.06 

4.84 

4.65 

4.46 

4.29 

4.12 

3-97 

3-82 

30    0 

30 

6.30 

6.00 

5.71 

5-45 

5.21 

4.99 

4.77 

4.58 

4.40 

4.22 

4.06 

3-91 

30 

31     0 

H^ 

6.22 

5.92 

5.64 

5.38 

514 

4.92 

4.71 

4.52 

4.34 

4.16 

4.00 

31     0 

30 

6.83 

6.47 

6.14 

5.84 

5.56 

5.30 

5.07 

4.85 

4.64 

4-45 

4.27 

4.10 

30 

32    0 

7.13 

6.74 

6.38 

6.06 

5.76 

5.49 

5.23 

5.00 

4.78 

4.58 

4-39 

4.21 

32    0 

30 

7.46 

7.03 

6.6s 

6.29 

5.97 

5.68 

5-41 

5.15 

4-93 

4.71 

4.51 

4.32 

30 

33    0 

7.82 

7-3^ 

6.94 

6.56 

6.21 

5.89 

5.60 

5-33 

5.08 

4.86 

4.64 

4.44 

33    0 

30 

8.22 

7.71 

7.25 

6.84 

6.46 

6.12 

5.80 

5.52 

5.25 

5.00 

4.78 

4-57 

30 

34    0 

8.69 

8.11 

7.61 

7.15 

6.74 

6.37 

6.03 

5-72 

5-44 

5.17 

4.93 

4.71 

34    0 

30 

9.20 

^•57 

8.00 

7.05 

6.64 

6.28 

5-94 

5.63 

5.36 

509 

4.85 

30 

35    0 

9.81 

9.08 

8.45 

7.89 

7.40 

6.95 

6.55 

6.19 

5.86 

5.55 

5.28 

5.02 

35    0 

30 

10.49 

9.67 

8.95 

8.33 

7.77 

7.29 

6.84 

6-45 

6.09 

5-77 

5.46 

519 

30 

36    0 

ri.29 

10.34 

9.53 

8.82 

8.21 

7.66 

7.18 

6.74 

6.36 

6.00 

5.68 

538 

36    0 

30 

12.23 

11.13 

10.19 

9.39 

8.69 

8.09 

7.55 

7.07 

6.64 

6,26 

5.90 

5-59 

30 

37    0 

^ZZ7 

12.06 

10.97 

10.05 

9.26 

8.57. 

7.97 

7.44 

6.96 

6.54 

6.16 

5.81 

37    0 

30 

14.76 

13.18 

11.89 

10.81 

9.90 

9.12 

8.44 

7.84 

7.32 

6.85 

6.44 

6.06 

30 

38    0 

16.48 

14.54 

12.98 

11.71 

10.65 

9.75 

8.98 

8.31 

7.72 

7.20 

6.75 

6.33 

38    0 

30 

18.71 

16.24 

14.32 

12.79 

11.53 

10.49 

9.60 

8.84 

8.18 

7.59 

7.09 

6.63 

30 

39    0 

21,67 

18.43 

16.00 

14.10 

12.59 

11.35 

10.32 

9.45 

8.70 

8,05 

7.47 

6.97 

39    0 

30 

21.34 

18.15 

15-75 

13.89 

12.40 

11.18 

10.16 

9-30 

8.56 

7.92 

7.35 

30 

40    0 

21.02 

17.87 

15.51 

13.67 

12.20 

11.00 

10,00 

9.14 

8.42 

7-78 

40    0 

30 

20.69 

17.59 

15.26 

13.45 

12.00 

10.82 

9.83 

8,99 

8.28 

30 

41     0 

20.36 

17.31 

15.02 

13.23 

11.80 

IC.64 

9-67 

8.84 

41    0 

30 

20.04 

17.03 

14.78 

1302 

11.61 

10.46 

9.51 

30 

42    0 

19.71 

16.75 

14.53 

12.79 

11.41 

10.28 

42    0 

30 

19.38 

16.47 

14.27 

12.57 

11.21 

30 

43    0 

19.06 

16.19 

14.02 

12.36 

43    0 

30 

18.73 

15-91 

13.78 

30 

44    0 

18.40 

15.63 

44    0 

30 

A 

Ititude 

above 

%r 

ib.08 

30 

45    0 

19.71 

45    0 

30 

16.75 

19-38 

30 

46    0 

14-53 

16.47 

19.06 

46    0 

30 

12.79 

14.27 

16.19 

18.73 

30 

47    0 

11.41 

12.57 

14.02 

15.91 

18.40 

47    0 

30 

10.28 

11.21 

12.36 

13.78 

15.63 

18.08 

30 

48    0 

9.34 

10.10 

11.02 

12.14 

13.55 

15-35 

17.75 

48    0 

30 

H^ 

VI 

9.92 

10.82 

11.92 

13-30 

15-07 

17.42 

30 

49    0 

7.85 

8.38 

9.01 

I'l"^ 

10.63 

11.71 

1306 

14.79 

17.10 

49     0 

30 

7.26 

7.71 

8.23 

8.85 

9.56 

10.44 

11.49 

12.81 

14.51 

16.77 

30 

50    0 

6.74 

I'l^ 

7.57 

8.08 

8.69 

9.39 

10.24 

11.27 

12.57 

14.23 

16.45 

50    0 

30 

6.27 

6.61 

7.00 

7-^3 

7-93 

8.52 

9.21 

10.04 

11.06 

12.32 

1395 

16.12 

30 

51    0 

5.87 

6.15 

6.49 

6.87 

7.29 

7.78 

8-35 

9.03 

9.85 

10.84 

1208 

13.68 

51     0 

30 

550 

5.76 

6.03 

6.37 

6.74 

7.15 

7.63 

8.19 

8.86 

9.65 

10.62 

11.84 

30 

52    0 

5-17 

5.40 

5.65 

5.92 

6.25 

6.61 

7.01 

7-48 

8.03 

8.68 

9.46 

10.41 

52    0 

30 

4.87 

5°Z 

5.30 

5.54 

5.81 

6.13 

6.47 

6.87 

7-34 

7.87 

8,50 

9.26 

30 

53    0 

4.60 

4.78 

4.97 

5.20 

5-44 

5.70 

6.00 

6.34 

6.74 

7.19 

7.71 

8-33 

53    0 

30 

4.35 

4.51 

4.69 

4.87 

5.10 

5.32 

5.59 

5.88 

6.22 

6.60 

7.04 

7-55 

30 

54    0 

4.12 

4.26 

4.42 

4.59 

4-78 

4.99 

5.22 

5-47 

5-76 

6.09 

6.46 

6.89 

54    0 

30 

3.91 

4.04 

4.18 

4.34 

4-50 

4.68 

4.88 

5-11 

5.36 

5.64 

596 

6.32 

30 

55    0 

3.72 

3.83 

3.96 

^o9 

4-25 

4.41 

4.59 

4.78 

5.00 

5.24 

5-52 

583 

55    0 

30 

3.53 

3.64 

3-75 

3.88 

4.01 

4.16 

4.31 

4-49 

4.68 

4.89 

5.13 

540 

30 

56    0 

3-37 

3-46 

3.57 

3.67 

3.80 

3.93 

4.07 

4.22 

4.39 

4.58 

4-79 

5.02 

56    0 

30 

3.21 

3.30 

3.39 

3.49 

3.59 

3.72 

3.84 

3.97 

4-13 

4.29 

4-48 

4.68 

30 

57    0 

3-07 

3.14 

3.23 

3.32 

3.42 

3.52 

3-64 

3.76 

4-04 

4.20 

4.38 

57    0 

30 

2.93 

3.00 

3.08 

3.16 

3.25 

3.34 

3.45 

3.56 

3.68 

3.80 

395 

4.10 

30 

58    0 

2.80 

2.87 

2.94 

3-?' 

3.09 

3.18 

3.27 

3.37 

3.48 

3-59 

3-72 

3.86 

58    0 

30 

2.69 

2.74 

2.81 

2.87 

2.94 

3.02 

3.11 

3.19 

3.29 

3.40 

351 

363 

30 

59    0 

2.58 

2.63 

2.68 

2.74 

2.81 

2.88 

2.96 

3.03 

3.12 

3.21 

332 

3-43 

59    0 

30 

2.47 

2.52 

2.57 

2.62 

2.68 

2.75 

2.81 

2.89 

2.96 

3.05 

314 

324 

30 

60    0 

2.36 

2.41 

2.46 

2.51 

2.56 

2.62 

2.68 

2.75 

2.82 

2.90 

2.98 

3.07 

60    0 

54 


TABLE     111.— VALUES     OF     C, 


DECLINATION-5awM5  Na-rne. 

Dw— LATITUDE. 

Latitude. 

Latitude. 

•     / 

•        / 

•     1 

•   / 

•    / 

51  6 

•     / 

,       , 

48  0 

48  30 

49  0 

49  30 

50  0 

50  30 

5130 

52  0 

52  30 

53  0 

53  30 

II 

11 

// 

^^ 

//, 

II 

//  ^ 

II 

//  _ 

•     / 

o    o 

1.77 

1.74 

1.71 

1.68 

1.65 

1.62 

1.59 

1.56 

1^53 

1.50 

1.48 

1.45 

0    0 

30 

1.78 

I.7S 

1.72 

1.69 

1.66 

1.63 

1.60 

1-57 

1.54 

1.51 

1.49 

1.46 

30 

I     0 

1.80 

1.76 

1-73 

1.70 

1.67 

1.64 

1.61 

1.58 

1.56 

1.53 

1.50 

1.47 

I     0 

30 

1.81 

1.77 

1.74 

1.71 

1.68 

1.6s 

1.62 

1-59 

^57 

1.54 

1.51 

1.48 

30 

2    0 

'•?3 

1.79 

1.76 

1.73 

1.70 

1.67 

1.64 

1.61 

1.58 

1.55 

1,52 

1.49 

2    0 

30 

1.84 

1.80 

1.77 

1.74 

1.71 

1.68 

1.65 

1.62 

1.59 

1.56 

1-53 

1,50 

30 

3    0 

1.86 

1.82 

1.79 

1.75 

1.72 

1.69 

1.66 

1.63 

1.60 

1-57 

1.54 

1-51 

3    0 

30 

1.87 

1.84 

1.80 

1.77 

1-73 

1.70 

1.67 

1.64 

1. 61 

1.58 

1-55 

1.52 

30 

4    0 

1.89 

1.85 

1.82 

1.78 

1.75 

1.72 

1.69 

1.65 

1.62 

1.59 

1.56 

1.53 

4     0 

30 

1.90 

1.87 

1.83 

1.80 

1.76 

1.73 

1.70 

1.67 

1.63 

1.60 

1-57 

1.54 

30 

5    0 

1.92 

1.88 

1.85 

1. 81 

1.78 

1.74 

1.71 

1.68 

1.65 

1.61 

1.58 

1-55 

5    0 

30 

1-93 

1.90 

1.86 

1.83 

1.79 

1.76 

1.72 

1.69 

1.66 

1.63 

1-59 

1.56 

30 

6    0 

1.95 

1. 91 

1.88 

''li 

i.8i 

1.77 

1.74 

1.70 

1.67 

1.64 

1. 61 

1.57 

6    0 

30 

1.97 

1-93 

1.89 

1.86 

1.82 

1.79 

1-75 

1.72 

1.68 

1.65 

1.62 

1-59 

30 

7    0 

1.99 

1.95 

1.91 

1.87 

1.84 

1.80 

1.77 

L73 

1.70 

1.66 

1.63 

1.60 

7    0 

30 

2.00 

1.96 

1.92 

1.88 

1.85 

1.81 

1.78 

1.74 

1.71 

1.67 

1.64 

1.61 

30 

8    0 

2.02 

1.98 

1.94 

1.90 

1.87 

1.83 

1.79 

1.75 

1.72 

1.68 

1.65 

1.62 

8    0 

30 

2.04 

2.00 

1.96 

1.92 

1.88 

1.84 

1.80 

1.77 

1.73 

1.70 

1.66 

1.63 

30 

9    0 

2.06 

2.02 

1.98 

1.94 

1.90 

1.86 

1.82 

1.78 

1.71 

1.68 

1.64 

9    0 

30 

2.08 

2.04 

2.00 

1.96 

1.91 

1.87 

1.83 

1.80 

1.76 

1.73 

1.69 

1.66 

30 

10    0 

2.10 

2.06 

2.02 

1.97 

1.93 

1.89 

1.8s 

1.81 

1.78 

1.74 

1.71 

1.67 

10    0 

30 

2.12 

2.07 

2.03 

1.99 

1.95 

1.91 

'•!7 

1.83 

1.79 

1.75 

1.72 

1.68 

30 

II    0 

2.14 

2.09 

2.05 

2.01 

1.97 

1.93 

1.89 

1.85 

1.81 

1.77 

1.73 

1.69 

II     0 

30 

2.17 

2.12 

2.07 

2.03 

1.99 

1.94 

1.90 

1.86 

1.82 

1.78 

1.74 

1.70 

30 

12    0 

2.19 

2.14 

2.09 

2.05 

2.01 

1.96 

1.92 

1.88 

1.84 

1.80 

1.76 

1.72 

12    0 

30 

2.21 

2.16 

2,11 

2.06 

2.02 

1.98 

1.94 

1.89 

1.85 

1.81 

1.77 

^'7Z 

30 

13    0 

2.23 

2.18 

2.13 

2.08 

2.04 

2.00 

1.96 

1.91 

1.87 

1.83 

1.79 

1.75 

13    0 

30 

2.25 

2.20 

2.15 

2.10 

2.06 

2.01 

1.97 

'.93 

1.89 

1.84 

1.80 

1.76 

30 

14    0 

2.28 

2.23 

2.18 

2.13 

2.08 

2.03 

1.99 

1.95 

1.91 

1.86 

1.82 

1.78 

14    0 

30 

2.30 

2.25 

2.20 

2.15 

2.10 

2.0s 

2.01 

1.96 

1.92 

1.88 

1.83 

1.79 

30 

15    0 

2-33 

2,28 

2.23 

2.18 

2.13 

2.08 

2.03 

1.98 

1.94 

1.89 

1.85 

1. 81 

15    0 

30 

2.35 

2.30 

2.25 

2.20 

2.15 

2.10 

2.05 

2.00 

1.96 

1.91 

1.87 

1.82 

30 

16    0 

2.38 

2.32 

2.27 

2.22 

2.17 

2.12 

2.07 

2.02 

1.98 

1-93 

1.89 

1.84 

16    0 

30 

2.41 

2.35 

2.29 

2.24 

2.19 

2.14 

2.09 

2.04 

2.00 

1.95 

1.90 

1.86 

30 

17    0 

2.44 

2.38 

2.32 

2.27 

2.22 

2.16 

2.  II 

2.06 

2.02 

1.97 

1.92 

1.87 

17    0 

30 

2.47 

2.41 

2.35 

2.29 

2.24 

2.19 

2.13 

2.08 

2.03 

1.99 

1.94 

1.S9 

30 

18    0 

2.50 

2.44 

2.38 

2.32 

2.27 

2.21 

2.16 

2.11 

2.06 

2.01 

1.96 

1.91 

18    0 

30 

2.53 

2.47 

2.41 

2.35 

2.29 

2.23 

2.l8 

2.13 

2.08 

2.03 

1.98 

1-93 

30 

19    0 

2.56 

2.50 

2.44 

2.38 

2,32 

2.26 

2.20 

2.  IS 

2.10 

2.05 

2.CX) 

1.95 

19    0 

30 

2.59 

2.53 

2.47 

2.40 

2.34 

2.28 

2.22 

2.17 

2.12 

2.07 

2.02 

1.97 

30 

20    0 

2.63 

2.56 

2.50 

2.43 

2.37 

2.31 

2.25 

2.19 

2.14 

2.09 

2.04 

1.99 

20    0 

30 

2.66 

2,59 

2.53 

2.46 

2.40 

2.34 

2.28 

2.22 

2.16 

2.  n 

2.06 

2.01 

30 

21    0 

2.70 

2.63 

2.56 

2.49 

2.43 

2.37 

2.31 

2.25 

2.19 

a.  1 3 

2.08 

2.03 

21     0 

30 

2.74 

2.66 

2.59 

2,52 

2.46 

2.39 

2.33 

2.27 

2.21 

2.16 

2.10 

2.05 

30 

22    0 

2.78 

2.70 

2.63 

2.56 

2.49 

2.42 

2.36 

2.30 

2.24 

2.18 

2.13 

2.07 

22    0 

30 

2.82 

2.74 

2.66 

2.59 

2.52 

2.45 

2.39 

2.33 

2.27 

2.21 

2.15 

2.C9 

30 

23    0 

2.86 

2.78 

2,70 

2.63 

2.56 

2.49 

2.42 

2.36 

2.30 

2.24 

2.18 

2.12 

23    0 

30 

2.90 

2.82 

2.74 

2.66 

2.59 

2.52 

2.45 

2.39 

2.32 

2.26 

2.20 

2.14 

30 

24    0 

2.95 

2.86 

2.78 

2.70 

2.63 

2.56 

2.49 

2.42 

2.35 

2.29 

2.23 

2.17 

24    0 

30 

3.00 

2.91 

2.83 

2.74 

2.67 

2.59 

2.52 

n 

2.38 

2.31 

2.25 

2.19 

30 

25    0 

3-oS 

2.96 

2.88 

2.79 

2.71 

2.63 

2.56 

2.41 

2.34 

2.27 

2.21 

25    0 

30 

310 

3.01 

2.92 

2.83 

2.75 

2.67 

2.59 

2.52 

2.44 

2.37 

2.30 

2.24 

30 

26    0 

3.15 

3.06 

2.97 

2.88 

2.79 

2.71 

2.63 

2-55 

2.48 

2.41 

2.34 

2.27 

26    0 

30 

3.20 

3.10 

3.01 

2.92 

2.83 

2.75 

2.67 

2.59 

2.51 

2.44 

2.37 

2.30 

30 

27    0 

3.27 

3.16 

3.06 

2.97 

2,88 

2.79 

2.71 

2.63 

2.55 

2.47 

2.40 

2.33 

27    0 

30 

Z-Zl 

3.22 

311 

3.0I 

2.92 

2.83 

2.74 

2.66 

2.58 

2.51 

2.43  1 

,  2.36 

30 

28    0 

3.39 

3.28 

3.17 

3-07 

2.97 

2.88 

2.79 

2.70 

2.62 

2.54 

2.47 

2.39 

28    0 

30 

3.46 

3-34 

3.23 

3.12 

3-03 

2.93 

2.84 

2.75 

2.66 

2.58 

2.52 

2.43 

30 

29    0 

3.53 

3-41 

3.29 

3.19 

3.08 

2.99 

2.89 

2.80 

2.71 

2.62 

2,54 

2.46 

29    0 

30 

3.60 

3.48 

3.36 

3.24 

3.14 

3.05 

2.94 

2.84 

2.75 

2.66 

2.58 

2.50 

30 

30    0 

3.68 

3.55 

3.43 

3.31 

3.20 

3.09 

2.99 

2.89 

2.79 

2.70 

2.62 

2.54 

30    0 

00 


TABLE    III— VALUES    OF    C. 


DECLINATI0N-5a»i«  Naine  ew— LATITUDE. 

Latitude. 

Latitade. 

49  6 

^ 

,     1 

,     ^ 

•      / 

48  6 

48  30 

49  30 

50  0 

50  30 

51  0 
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56  0 

56  30 

57  0 

57  30 

58  0 

58  30 

59  0 

59  30 

//  _ 

// 

M 

// 

// 

u 

/•  _ 

~7~ 

1.81 

* 

30     0 

2.46 

2.38 

2.31 

2.24 

2.17 

2.10 

2.04 

1.98 

1.92 

1.86 

1.75 

30     0 

30 

2.49 

2.41 

2.34 

2.27 

2.20 

2.13 

2.06 

2.00 

1.94 

1.88 

1.83 

1.77 

30 

31     0 

2.53 

2.45 

2.37 

2.30 

2.23 

2.16 

2.09 

2.02 

1.96 

1.90 

1.85 

1.79 

31     0 

30 

2.56 

2.48 

2.40 

2.33 

2.26 

2.19 

2.12 

2.05 

1.98 

1.92 

1.87 

1.81 

30 

32     0 

2.61 

2.52 

2.44 

2.36 

2.29 

2.22 

2.IS 

2.08 

2.01 

1.95 

1.89 

1.83 

32     0 

30 

2.65 

2.56 

2.48 

2.40 

2.32 

2.25 

2.17 

2.10 

2.03 

1.97 

1.91 

1.85 

30 

35    0 

2.70 

2.61 

2.52 

2.44 

2.36 

2.28 

2.21 

2.13 

2.06 

1.99 

1.93 

1.87 

33    0 

30 

2.75 

2.65 

2.56 

2.47 

2.39 

2.31 

2.23 

2.16 

2.09 

2.02 

i-95 

1.89 

30 

34    0 

2.79 

2.70 

2.60 

2.51 

2.43 

2.35 

2.27 

2.19 

2.12 

2.05 

1.98 

1.92 

34    0 

30 

2.85 

2.75 

2.65 

2.55 

2.46 

2.38 

2.30 

2.22 

2.15 

2.08 

2.01 

1.94 

30 

35    0 

2.90 

2.80 

2.70 

2.60 

2.51 

2.42 

2.34 

2.26 

2.18 

2.11 

2.04 

1.97 

35    0 

30 

2.95 

2.84 

2.74 

2.65 

2.55 

2.46 

2.37 

2.29 

2.21 

2.13 

2.06 

1.99 

30 

36    0 

3.02 

2.90 

2.79 

2.69 

2.60 

2.50 

2.41 

2.33 

2.25 

2.17 

2.09 

2.02 

36    0 

30 

3.08 

2.96 

2.85 

2.74 

2.64 

2.55 

•2.45 

2.36 

2.28 

2.20 

2.12 

2.04 

30 

37    0 

3.15 

3.03 

2.91 

2.80 

2.69 

2.59 

2.50 

2.41 

2.32 

2.24 

2.16 

2.08 

n  0 

30 

3.22 

3-09 

2.97 

2.85 

2.74 

2.64 

2.54 

2.45 

2.36 

2.27 

2.19 

2.H 

30 

38    0 

3.30 

3.17 

3.04 

2.92 

2.80 

2.69 

2.59 

2.49 

2.40 

2,31 

2.22 

2.14 

38  0 

30 

3-38 

3.24 

3-'J 

2.98 

2.86 

2.74 

2.63 

2.53 

2.44 

2.35 

2.26 

2.17 

30 

39    0 

3-47 

3.32 

3-1^ 

3.05 

2.92 

2.80 

2.69 

2.58 

2.48 

2.39 

2,30 

2.21 

39  0 

30 

3.56 

3.40 

3.25 

3.II 

2.98 

2.86 

2.74 

2.63 

2.52 

2.43 

2.34 

2.25 

30 

40    0 

3.65 

3-49 

3-33 

3.19 

3.05 

2.92 

2.80 

2.69 

2.58 

2,47 

2.38 

2.29 

40  0 

30 

3-70 

3-58 

3.42 

3.27 

3.12 

2.99 

2.86 

2.74 

2.63 

2.52 

2.42 

2-33 

30 

41    0 

3.87 

3.68 

3.51 

3.35 

3.20 

3.06 

2.93 

2.80 

2.68 

2.58 

2.47 

2.37 

41   0 

30 

3-99 

3.80 

3.61 

3-44 

3.28 

3.14 

3.00 

2.87 

2.74 

2.63 

253 

2.42 

30 

42    0 

4.12 

3.91 

3.72 

3.53 

3.37 

3.21 

3.07 

2.93 

2.80 

2.69 

2.58 

2.47 

42  0 

30 

4.26 

4.04 

3.83 

3.64 

3.46 

3.30 

3.14 

3.00 

2.87 

2,74 

^•5§ 

2.52 

30 

43    0 

4.42 

4.18 

3.96 

3-75 

3-57 

339 

3-23 

3.08 

2.94 

2.81 

2.68 

2.57 

43  0 

30 

4.59 

4.34 

4.09 

3.88 

3-67 

3.49 

3.32 

3.16 

301 

2.87 

2.74 

2.62 

30 

44    0 

4-78 

4.50 

4.25 

4.01 

3.80 

3.59 

342 

3.25 

3.09 

2.94 

2.81 

2.68 

44  0 

30 

4.99 

4.68 

4.41 

4.16 

3-93 

3.72 

3.52 

3.34 

3.18 

3.02 

2.88 

'^'P 

30 

45    0 

5.22 

4.88 

4-59 

4.31 

4.07 

3.84 

364 

3-45 

3.27 

3." 

2.96 

2.81 

45  0 

30 

5-47 

5" 

4.78 

4-49 

4.22 

3.97 

3.76 

3.56 

Zll 

3.19 

303 

2.89 

30 

46    0 

5.76 

5.36 

5.00 

4.68 

4.39 

4.13 

3.89 

3.68 

348 

3-29 

3.12 

2.96 

46  0 

30 

6.09 

5.64 

5.24 

4.89 

4-58 

4.29 

4.04 

3.80 

3-59 

3.40 

3.21 

3.05 

30 

47    0 

6.46 

5.96 

5-52 

5.13 

4.79 

4.48 

4.20 

3.95 

3.72 

3.51 

3.32 

3-'4 

47  0 

30 

6.89 

6.32 

5.83 

5.40 

S.02 

4.68 

4.38 

4.10 

386 

3.63 

3.43 

3.24 

30 

48    0 

7.39 

6.74 

6.18 

5.70 

5.28 

4.90 

4.57 

4.28 

4.01 

3-77 

3.55 

3.35 

48  0 

30 

7.98 

7.23 

6.59 

6.04 

5-57 

5.16 

4.79 

4.46 

4.18 

3.91 

3.68 

3.46 

30 

49    0 

8.69 

l-^' 

7.07 

6.45 

5.91 

545 

5.04 

4.68 

436 

4.08 

3.82 

3.59 

49  0 

30 

9.55 

8.50 

7.63 

6.91 

6.30 

5.77 

5-32 

4.92 

4.57 

4.26 

3.98 

3.72 

30 

50    0 

10.64 

9-34 

8.31 

7.46 

6.75 

6.15 

5.64 

5-19 

4.81 

4.46 

4.16 

3.88 

50  0 

30 

'^■ol 

10.40 

9.13 

8.12 

7.29 

6.59 

6.01 

5.07 

4.69 

436 

4,06 

30 

51     0 

13.88 

11.71 

10.16 

8.92 

7-93 

7,12 

6.44 

5.86 

5.37 

4.88 

4-57 

4.25 

51  0 

30 

13.56 

11.49 

9.92 

8.71 

7.74 

6.95 

6.28 

5.72 

5.24 

4.79 

4.46 

30 

52    0 

13-25 

11.22 

9.69 

8.50 

7.55 

6.78 

6.13 

5.58 

5-" 

4.70 

52  0 

30 

12,94 

10.95 

9.46 

8.30 

1-Zl 

6.61 

5-97 

Hi 

4.98 

30 

53    0 

12.63 

10.68 

9.23 

8.19 

7.19 

6.44 

5-88 

530 

53  0 

30 

12.32 

10.42 

9.00 

7.89 

7.00 

6.27 

5.70 

30 

54    0 

12.01 

10.16 

8.77 

7.69 

6.82 

6.11 

54  0 

30 

11.70 

9.90 

8.54 

7.48 

6.64 

30 

55    0 

11.40 

9.64 

^'^l 

7.28 

55  0 

30 

II. 10 

9.38 

8.09 

30 

56    0 

10.81 

9.13 

56  0 

30 

A  Ititude 

above 

87*' 

10.51 

30 

57    0 

12.01 

57  0 

30 

10.16 

11.70 

30 

58    0 

8.77 

9.90 

11.40 

58  0 

30 

7.69 

8.54 

9.64 

II. 10 

30 

59    0 

6.82 

7.48 

8.31 

9.38 

10.81 

59  0 

30 

6.1 1 

6.64 

7.28 

8.09 

9.13 

10.51 

30 

60    0      5.52 1 

5.95 

6.46      7.09 

7.87 

8.88 

10.22 

60  0 
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TABLE     III.— VALUES    OF    C. 


DECLINATION-^a»n«  Name  a*— LATITUDE. 

Latitude. 

Latitude. 

60  0 

60  30 

61  6 

62  6 

63  6 

64  0 

65  6 

66  6 

67  6 

68  b 

69  0 

70  b 

•  / 

^ 

M 

II 

u 

u     , 

II 

II 

H 

II 

II 

/' 

•  / 

o  o 

I'^S 

I. II 

1.09 

1.04 

1. 00 

0.96 

0.91 

0.87 

0.83 

0,79 

0.75 

0.71 

0  0 

30 

1. 14 

1. 12 

1.09 

1.04 

I.CX) 

0.96 

0.92 

0.87 

0.83 

0.79 

0.75 

0.71 

30 

I  0 

1. 15 

1.13 

I. 10 

1.05 

1. 01 

0.97 

0.92 

0.88 

0.84 

0.80 

0.76 

0.72 

I  0 

30 

1. 15 

1.13 

I.  10 

1.05 

I.OI 

0.97 

0.93 

0.88 

0,84 

0.80 

0,76 

0.72 

30 

2  0 

1. 16 

1. 13 

I. II 

1.06 

1.02 

0.97 

0.93 

0.89 

0.84 

0.80 

0,76 

0.72 

2  0 

30 

1. 16 

1. 14 

I. II 

1,06 

1.02 

0.97 

0.93 

0.89 

0.85 

0.80 

0.76 

0,72 

30 

3  0 

1. 17 

1. 14 

1. 12 

1.07 

1.03 

0.98 

0.93 

0.89 

0.85 

0.81 

0.77 

0.73 

3  0 

30 

1.17 

1.15 

1. 12 

1.07 

1.03 

0.98 

0.94 

0.89 

0.85 

0.81 

0.77 

0.73 

30 

4  0 

1. 18 

1. 15 

I.I3 

1.08 

1.04 

0.99 

0.94 

0.90 

0.86 

0.82 

0.77 

0.73 

4  0 

30 

1.18 

1. 16 

I.I3 

1.08 

1.04 

0.99 

0.95 

0.90 

0.86 

0.82 

0.77 

0.73 

30 

5  0 

1. 19 

1. 16 

1. 14 

1.09 

1.05 

1. 00 

0.95 

0.91 

0.86 

0.82 

0.78 

0.74 

5  0 

30 

1.20 

1.17 

I- 15 

1. 10 

1.05 

I.OO 

0.96 

0.91 

0.87 

0.82 

0.78 

0.74 

30 

6  0 

1. 21 

1. 18 

I.16 

i.ii 

1.06 

I.OI 

0.96 

0.92 

0.87 

0.83 

0.79 

0.74 

6  0 

30 

1. 21 

1. 19 

1. 16 

I. II 

1.06 

I.OI 

0.97 

0.92 

0.87 

0.83 

0.79 

0.74 

30 

7  0 

1.22 

1.19 

I.17 

1.12 

1.07 

1.02 

0.97 

0.92 

0.87 

0.83 

0.79 

0.75 

7  0 

30 

1.22 

1.20 

I.17 

1. 12 

1.07 

1.02 

0.97 

0.92 

0.88 

0.83 

0.79 

0.75 

30 

8  0 

1.23 

1.20 

1. 18 

113 

1.08 

1.03 

0.98 

0.93 

088 

0.84 

0.80 

0.75 

8  0 

30 

1.24 

1.21 

I.18 

1.13 

1.08 

1.03 

0.98 

0.93 

0.89 

0.84 

0.80 

0.75 

30 

9  0 

1.25 

1.22 

I.I9 

1.14 

1.09 

1.04 

0.99 

0.94 

0.89 

0.85 

0.80 

0.76 

9  0 

30 

1.25 

1.23 

1.20 

1. 14 

1.09 

1.04 

0.99 

0.94 

0.89 

0.85 

0.80 

0.76 

30 

10  0 

1.26 

1.23 

I.2I 

1. 15 

1. 10 

1.05 

I.OO 

0.95 

0.90 

0.85 

0.81 

0.76 

10  0 

30 

1.27 

1.24 

I.2I 

1.15 

1. 10 

I. OS 

I.OO 

0.9s 

0.90 

0.85 

0.81 

0.76 

30 

II  0 

1.28 

1.24 

1.22 

1.16 

I.II 

1.06 

I.OI 

0.96 

0.91 

0.86 

0.81 

0.77 

II  0 

30 

1.28 

1.25 

1.22 

1.17 

I.II 

1.06 

I.OI 

0.96 

0.91 

0.86 

0.81 

0.77 

30 

12  0 

i.29 

1.26 

1.23 

1. 18 

1. 12 

1.07 

I.OI 

0.96 

0.91 

0.87 

0.82 

0.77 

12  0 

30 

1.30 

'•^? 

1,24 

1. 18 

1. 12 

1.07 

1.02 

0.96 

0.92 

0.87 

0.82 

0.77 

30 

13  0 

1.31 

1.28 

1.25 

1. 19 

I.I3 

1.08 

1.02 

0.97 

0.92 

0.87 

0.83 

0.78 

13  0 

30 

i-3» 

1.28 

1.25 

1. 19 

I.I4 

1.08 

1.03 

0.97 

0.92 

0.87 

0.83 

0.78 

30 

14  0 

1.32 

1.29 

1.26 

1.20 

i.iS 

1.09 

1.03 

0.98 

0.93 

0.88 

0.83 

0.79 

14  0 

30 

1.33 

1.30 

1.27 

1. 21 

1. 15 

1.09 

1.04 

0.98 

0.93 

0.88 

0.63 

0.79 

30 

15  0 

1.34 

1.31 

1.28 

1.22 

I.I6 

1. 10 

1.04 

0.99 

0.94 

0.89 

084 

0.79 

15  0 

30 

1-35 

1.32 

1.28 

1.22 

1. 16 

1. 10 

1.05 

0.99 

0.94 

0.89 

0.84 

0.79 

30 

16  0 

1.36 

1.32 

1.29 

1.23 

I.I7 

I.II 

1.05 

I.OO 

0.95 

0.90 

0.85 

0.80 

16  0 

30 

137 

1.33 

1.30 

1.24 

1. 18 

I.II 

1.06 

I.OO 

0-95 

0.90 

0.85 

0.80 

30 

17  0 

1.38 

1.34 

1-31 

1.25 

I.I9 

1. 12 

1.06 

I.OI 

0.96 

0.91 

0.85 

0.80 

17  0 

30 

1-39 

1-35 

1.32 

1.25 

1. 19 

I- 13 

1.07 

I.OI 

0.96 

0.91 

0.85 

0.80 

30 

18  0 

1.40 

1.36 

1.33 

1.26 

1.20 

1.14 

1.08 

1.02 

0.96 

0.91 

0.86 

0.81 

18  0 

30 

1.41 

1.37 

1-34 

'•^? 

1.20 

1. 14 

1.08 

1.02 

0.97 

0.91 

0.86 

0.81 

30 

19  0 

1.42 

1.3S 

1-35 

1.28 

1,21 

I-I5 

1.09 

1.03 

0.97 

0.92 

0.87 

0.82 

19  0 

30 

1-43 

1.39 

1-35 

1.28 

1.22 

1.15 

1.09 

1.03 

0.98 

0.92 

0.87 

0.82 

30 

20  0 

1.44 

1.40 

1.36 

1.29 

1.23 

1. 16 

1. 10 

1.04 

0.98 

0.93 

0.88 

0.82 

20  0 

30 

1-45 

1,41 

1.37 

1.30 

1.23 

'•'^ 

I.II 

1.04 

0.99 

0.93 

0.88 

0.82 

30 

21  0 

1.46 

1.42 

i.3» 

1.31 

1.24 

1. 18 

I.II 

1.05 

0.99 

0.94 

0.88 

0.83 

21  0 

30 

1.47 

1.43 

1.39 

1.32 

I.2S 

1.18 

1. 12 

1.06 

I.OO 

0.94 

0.88 

0.83 

30 

22  0 

1.48 

1.44 

1.40 

1-33 

1.26 

1,19 

I-I3 

1.07 

I.OI 

0.95 

0.89 

0.84 

22  0 

30 

1.49 

1.45 

1. 41 

1.34 

1.27 

1.20 

1. 14 

1.07 

I.OI 

0.9s 

0.89 

0.84 

30 

23  0 

1.50 

1.46 

1.42 

1-35 

1.28 

1. 21 

1. 14 

1.08 

1.02 

0.96 

0.90 

0.84 

23  0 

30 

1.51 

1.47 

1.43 

1.36 

1.28 

1. 21 

I-I5 

1.08 

1.02 

0.96 

0.90 

0.84 

30 

24  0 

'•53 

1.48 

1-45 

^'H 

1.29 

1.22 

1. 15 

1.09 

1.02 

0.96 

0.91 

0.85 

24  0 

30 

1.54 

1.50 

1.45 

1.38 

1.30 

1.23 

1. 16 

1.09 

1.03 

0.96 

0.91 

0.85 

30 

25  0 

1-55 

1.50 

1.46 

1.39 

I-3I 

1.24 

'■'J 

1. 10 

1.03 

0.97 

0.92 

0.86 

2e  0 

30 

1.56 

1-52 

1.47 

1,40 

1.32 

1.25 

1. 18 

I.II 

1.04 

0.97 

0.92 

0.86 

30 

26  0 

1.58 

1-53 

1.49 

I.4I 

1-33 

1.26 

1. 19 

1. 12 

1.05 

0.98 

0.93 

0.87 

26  0 

30 

1.59 

1-55 

1,50 

1.42 

1.34 

1.26 

1. 19 

1. 12 

1.06 

0.99 

0.93 

°-f? 

30 

27  0 

1.61 

1.56 

1.52 

1.43 

1.35 

1.27 

1.20 

113 

I  06 

I.OO 

0.94 

0.88 

27  0 

30 

1.62 

1.58 

1-53 

1.44 

1.36 

1.28 

1. 21 

I.I3 

I.07 

I.OO 

094 

0.88 

30 

28  0 

1,64 

1-59 

1.54 

1.46 

1.37 

1.29 

1. 21 

1. 14 

1.07 

I.OI 

o.:J5 

0.89 

28  0 

30 

1.65 

1.60 

1-55 

1.47 

1.38 

1.30 

1.22 

1. 15 

1.08 

I.OI 

0.95 

0.89 

•  30 

29  0 

1.67 

1.60 

1.57 

1.48 

1.39 

1.31 

1.23 

1. 16 

1.09 

1,02 

0.96 

0.89 

29  0 

30 

1.68 

1.63 

1.58 

1.49 

1.40 

1.32 

1.24 

1. 17 

1. 10 

1.02 

0.96 

0.89 

30 

1  30  0 

1.70 

1.65 

1,60 

I-5I 

1.42 

1.33 

I.2S 

1. 18 

I.II 

1.03 

0.97 

0.90 

30  0 

59 


TABLE 

II] 

.—VALUES 

OF  a 

DECLINATION 

— same  Name 

w— LATITUDE. 

Latitude. 

Latitude. 

^ 

•     / 

•    / 

•     / 

,      ^ 

•     / 

,      ^ 

•  / 

. 

•     t 

•       i 

60  0 

60  30 

61  0 

62  0 

63  0 

64   0 

65  0 

66   0 

67  0 

68  0 

69  0 

70   0 

•     / 

II , 

II 

II 

^ 

II 

//  „ 

II 

II 

II 

II 

•     / 

30    0 

i'.'7o 

lies 

1.60 

1-51 

1.42 

1*33 

1.25 

1. 18 

I. II 

1.03 

0.97 

0.90 

30    0 

30 

1.72 

1.66 

1.61 

1.52 

1.43 

1.34 

1.26 

1. 18 

I. II 

1.04 

0.97 

0.90 

30 

31     0 

1.74 

1.68 

1.63 

1.53 

1.44 

1.35 

1.27 

1.19 

1.12 

1.05 

0.98 

0.91 

31     0 

30 

1-75 

1.70 

,.65 

1.54 

1.45 

136 

1.28 

1.20 

M3 

i.os 

0,98 

0.91 

30 

32     0 

1.77 

1.72 

^•57 

1.56 

1.47 

1.38 

1.29 

1. 21 

1.13 

1.06 

0,99 

0.92 

32    0 

30 

1.79 

1.73 

1.68 

1.57 

1.48 

1.39 

1.30 

1.22 

1. 14 

1.07 

1. 00 

0,92 

30 

33    0 

1.81 

1-75 

1.70 

1.59 

1.50 

1.40 

1.31 

1.23 

1.15 

1.08 

I.OI 

0.93 

33    0 

30 

1.83 

1.77 

1.72 

1.61 

1.51 

1.41 

1.32 

1.24 

1.16 

1.08 

I.OI 

0.94 

30 

34    0 

1.86 

1.79 

1.74 

1.63 

1.52 

1.43 

1.33 

1.25 

1. 17 

1.09 

1.02 

0.95 

34    0 

30 

1.88 

1.82 

1.76 

1.64 

1.54 

1.44 

1.34 

1.26 

1.18 

1. 10 

1.02 

0.95 

30 

35    0 

1.90 

1.84 

1.78 

1.66 

1.56 

1-45 

1-35 

1.27 

1.18 

I.  II 

1.03 

0.96 

35    0 

30 

1.92 

1.86 

1.80 

1.68 

1.57 

1.46 

1.37 

1.28 

1. 19 

i.ii 

1.04 

0.96 

30 

36    0 

1-95 

1.88 

1.82 

1.70 

1.59 

1.48 

1.38 

1.29 

1.20 

1. 12 

1.05 

0.97 

36    0 

30 

1.97 

1.91 

1.84 

1.72 

1,60 

1.49 

1.39 

1.30 

1. 21 

I- 13 

1.05 

0.97 

30 

37    0 

2.00 

1.94 

1.87 

1.74 

1.62 

I-5I 

1.40 

1.31 

1.22 

1. 14 

1.06 

0.98 

37    0 

30 

2.04 

1.96 

1.89 

1.76 

1.64 

1-53 

1.42 

1.32 

1.23 

1. 14 

1.07 

0.99 

30 

38    0 

2.07 

1.99 

1.92 

H^ 

1.66 

1.55 

1.43 

1.34 

1.24 

1.15 

1.08 

1. 00 

38    0 

30 

2.10 

2.02 

1.94 

1.81 

1.68 

1.56 

1.45 

1-35 

1.25 

1. 16 

1.08 

I.OO 

30 

39    0 

2.13 

2.05 

1.97 

1.83 

1.70 

1. 58 

1.47 

1.37 

1.26 

1. 17 

1.09 

I.OI 

39    0 

30 

2.16 

2.08 

2.00 

1.86 

1.72 

1.60 

1.49 

1.38 

1.28 

1.18 

1. 10 

1.02 

30 

40    0 

2.20 

2.12 

2.03 

1.89 

1.75 

1.62 

I  50 

1.40 

1.29 

1.20 

I.II 

1.03 

40    0 

30 

2.24 

2.15 

2.06 

1. 91 

1.78 

1.64 

1.52 

1.41 

I-3I 

1. 21 

1. 12 

1.03 

30 

41     0 

2.28 

2.18 

2.10 

1.94 

1.80 

1.66 

1-54 

1.43 

1.32 

1.22 

1.13 

1.04 

41    0 

30 

2.32 

2.22 

2.13 

1.97 

1.82 

1.68 

1.56 

1.44 

1.34 

1.23 

1. 14 

1.05 

30 

42    0 

2.36 

2.26 

2.17 

2.00 

''ll 

1.71 

1.58 

1.46 

1-35 

1.25 

1.15 

1.06 

42    0 

30 

2.41 

2.30 

2.21 

2.03 

1.88 

1.73 

1.60 

1.47 

1.36 

1.26 

1. 16 

1.07 

30 

43    0 

2.46 

2.35 

2.25 

2.07 

1.91 

1.76 

1.62 

1.49 

1-37 

1.27 

^'^ 

1.08 

43    0 

30 

2.51 

2.40 

2.29 

2.  II 

1.94 

1.78 

1.64 

1-51 

1.39 

1.28 

1. 18 

1.09 

30 

44    0 

2.56 

2.45 

2.34 

2.15 

1.97 

1.81 

1.66 

1.53 

1. 41 

1.30 

1.20 

1. 10 

44    0 

30 

2.62 

2.50 

2.39 

2.19 

2.CX) 

1.84 

1.69 

1-55 

'•43 

I-3I 

1.21 

I.II 

30 

45    0 

2.68 

2.56 

2.44 

2.23 

2.04 

1.87 

1. 71 

1.57 

1.45 

1-33 

1.22 

1. 12 

45    0 

30 

2.75 

2.62 

2.50 

2.27 

2.08 

1.90 

1.74 

1.59 

1.47 

1-34 

123 

I.I3 

30 

46    0 

2.82 

2.68 

2.56 

2.32 

2.12 

1-93 

'•?7 

1.62 

1.49 

1.36 

1.25 

115 

46    0 

30 

2.90 

2.75 

2.62 

2.37 

2.16 

1.97 

1.80 

1.64 

1.52 

1-Z7 

1.26 

I.16 

30 

47    0 

2.98 

2.82 

2.68 

2.43 

2.21 

2.01 

1.83 

1.67 

1.54 

1.40 

1.28 

1. 17 

47    0 

30 

3.07 

2.90 

2.75 

2.49 

2.25 

2.05 

1.87 

1.70 

1.56 

1.42 

1.29 

1. 18 

30 

48    0 

3.16 

2.99 

2.83 

2.55 

2.30 

2.09 

1.90 

1.73 

1.58 

1.44 

I.3I 

1.20 

48    0 

30 

3.27 

3- 08 

2.91 

2.62 

2.36 

2.13 

1.94 

1.76 

1.60 

1.46 

1.33 

1. 21 

30 

49    0 

3.38 

3.18 

3.00 

2.69 

2,42 

2.18 

1.97 

1.79 

1.63 

1.48 

1-35 

1.23 

49    0 

30 

3-50 

3.29 

310 

2.77 

2.48 

2.23 

2.01 

1.82 

1.66 

1.50 

1.37 

1.24 

30 

50    0 

3.63 

341 

3.21 

2.8s 

2.55 

2.29 

2.06 

1.86 

1.69 

1-53 

1-39 

1.26 

50    0 

30 

3.78 

3,54 

332 

2.94 

2.62 

2.34 

2.11 

1.90 

1.72 

1.55 

1.41 

1.28 

30 

51    0 

3-96 

3.68 

3.45 

3.04 

2.70 

2.41 

2.16 

1.94 

1.75 

1.43 

1.30 

51     0 

30 

4.14 

3.85 

3.59 

3.15 

2.79 

2.48 

2.21 

1.98 

1.79 

1. 61 

1.45 

1.32 

30 

52    0 

4-34 

4.03 

3-75 

3-27 

2.88 

2.55 

2.26 

2.03 

1.82 

1.64 

1.48 

1.34 

52    0 

30 

4.58 

4.23 

392 

3-40 

2.98 

2.63 

2.33 

2.08 

1.86 

1.67 

I-5I 

1.36 

30 

53    0 

485 

4.40 

4.12 

3-55 

3-09 

2.72 

2.40 

2.14 

1.91 

1. 71 

1.54 

1.38 

53    0 

30 

5.16 

4.72 

4.34 

3.71 

3.21 

2.81 

2.48 

2.19 

1-95 

1.75 

1.57 

1.40 

30 

54    0 

5-52 

5.02 

til 

389 

3-35 

2.91 

2.56 

2.26 

2.CX) 

1.79 

1.60 

1.43 

54    0 

30 

5.95 

5.38 

4.10 

350 

3.03 

2.64 

2.33 

2.06 

\li 

1.63 

1.46 

30 

55    0 

6.46 

1-7! 

5-25 

4.34 

Z-^1 

3.16 

2.74 

2.40 

2.12 

1.67 

1.49 

55    0 

30 

7.09 

6.28 

5.62 

4,61 

3-87 

330 

2.85 

2.48 

2.18 

1.93 

1. 71 

1.52 

30 

56    0 

7.87 

6.89 

6.11 

4.98 

4.09 

346 

2.97 

2.57 

2.25 

1.98 

1.75 

1-55 

56    0 

30 

8.88 

I't^ 

6,70 

531 

4.35 

3-64 

310 

2.67 

2.32 

2.04 

1-59 

30 

57    0 

10.22 

8.63 

I'^l 

5.76 

4.69 

3.85 

3.25 

2.78 

2.41 

2.10 

1.84 

1.63 

57    0 

30 

9.93 

8.38 

6.31 

5.00 

4.08 

3.42 

2.90 

2.50 

2.17 

1.88 

^67 

30 

58    0 

9.64 

7.00 

5.42 

4.36 

3.61 

3.04 

2.60 

2.24 

1.95 

1. 71 

58    0 

30 

7.89 

5-94 

4.69 

3.83 

3.20 

2.71 

2.33 

2.02 

1.76 

30 

59    0 

Altitu 

de  abo 

veS;** 

9.07 

6.58 

5-09 

4.09 

3-37 

2.84 

2.42 

2,09 

1.81 

59    0 

30 

7.41 

5.57 

4.39 

358 

2.98 

2.53 

2.17 

1.87 

30 

60    0 

8.52 

6,17 

4.76 

3.82 

3.15 

2.64 

2.25 

1.93 

60    0 

60 


TABLE    III.— VALUES    OF    C. 


DECLINATION— contrary  Name  io— LATITUDE. 

Latitude. 

Latitude. 

0  b 

030 

i  b 

i  30 

2   b 

2  30 

3  b 

3  30 

i    b 

4  30 

5    b 

5  30 

,      ^ 

^ 

,^ 

M 

^, 

// 

^ 

^ 

// 

^^ 

M 

II 

o   o 

37.47 

32.10 

28.08 

24.95 

22.44 

20^39 

*o    0 

30 

1 

37.48 

32.12 

28.09 

24.97 

22.46 

20.41 

18.70 

30 

I    0 

A 

Ititude '  above 

87° 

37.49 

32.13 

28.10 

24.98 

22.47 

20.42 

18.71 

17.26 

I    0 

30 

1 
1 
1 

37-49 

32.13 

28.11 

24.99 

22.48 

20.44 

18.72 

17.27 

16.03 

30 

2   0 

37.49 

32.13 

28.11 

24.99 

22.48 

20.44 

18.73 

1728 

16.04 

14.96 

2    0 

30 

37.48 

32.13 

28.11 

24.99 

22.48 

20.44 

18.74 

17.29 

16.05 

14.97 

14.03 

30 

3    0 

37.47 

32.12  \  28.10 

24.99 

22.48 

20.44 

18.74 

17.29 

16.05 

14.98 

14.04 

13.20 

3    0 

30 

32.10 

28.09    24.98 

22.48 

20.44 

18.74 

17.29 

16.05 

14.98 

14.04 

1321 

12.47 

30 

4    0 

28.08 

24.97    22.47 

20,43 

18.73 

17.29 

16.05 

14.98 

14.04 

13-21 

12.47 

11.81 

4    0 

30 

24.95 

22.46  1  20.42 

18.72 

17.28 

16.05 

14.98 

14.04 

13-21 

12.47 

11.81 

11.22 

30 

5   0 

22.44 

20.41 

18.71 

17.27 

16.04 

14-97 

14.04 

13-21 

12.47 

II.8I 

11.22 

10.68 

5    0 

30 

20.39 

18.70 

17.26 

16,03 

14.96 

14.03 

13.20 

12.47 

11.81 

11.22 

10.68 

1020 

30 

6   0 

18.68 

17.25 

16.02 

1495 

14.02 

13.20 

12.47 

11.81 

11.22 

10.68 

10.20 

9-75 

6   0 

30 

17.23 

16,01 

14.94 

14.01 

13.19 

12.46 

II. 81 

11.22 

10.68 

10.20 

9.75 

9.36 

30 

7   0 

15.99 

14.93 

14.00 

13.18 

12.45 

11.80 

II. 21 

10,67 

10.19 

9.75 

9.34 

8.96 

7    0 

30 

14.92 

13.99 

13-17 

12.44 

11.79 

11.20 

10.67 

10,19 

9.74 

9.34 

8.96 

8.62 

30 

8   0 

13.97 

13.16 

12.43 

11.78 

11.19 

10.66 

10.18 

9-74 

9.33 

8.95 

8.61 

8.29 

8    0 

30 

13.14 

12.42 

11,77 

11.18 

10,65 

10.17 

9.73 

9.32 

8.95 

8.61 

8.29 

7  99 

30 

9   0 

12.40 

11.75 

II.I7 

10.64 

10.16 

9.72 

9.31 

8.94 

8.60 

8.29 

7-99 

7.71 

9    0 

30 

11.73 

II. 16 

10,63 

10.15 

9.71 

930 

8.94 

8.59 

8.28 

7.98 

7.71 

7.45 

30 

10    c 

II. 14 

10.62 

10.13 

9.70 

9.29 

8.93 

8.58 

8.27 

7.97 

7.70 

7.44 

7.20 

10    0 

30 

10.60 

10.12 

9.68 

9.28 

8.92 

8.57 

8.26 

7.97 

7.69 

7-44 

7.20 

6.98 

30 

II    0 

10.10 

9.67 

9.27 

8.91 

8.56 

8.25 

7.96 

7.68 

7.43 

7.19 

6.97 

6.76 

II    0 

30 

9.65 

9.26 

8.89 

8.55 

8.24 

7.95 

7.67 

7.42 

6.96 

6.75 

6.55 

30 

12    0 

9.24 

8.88 

8.54 

8.23 

7.93 

7.66 

7.41 

7.17 

6.95 

6.74 

6.54 

6.36 

12    0 

30 

8.86 

8.52 

8.21 

7.92 

7.65 

7.40 

7.16 

6.94 

6.73 

6-54 

6.35 

6.18 

30 

13    0 

8.50 

8.20 

7.91 

7.64 

7.39 

7.15 

6.93 

6.72 

6.53 

6.34 

6.17 

6,00 

13    0 

30 

8.18 

7.90 

7.62 

7.38 

7.«4 

6.92 

6.71 

6.52 

6.33 

6.16 

5.99 

5.84 

30 

14    0 

7.88 

7.61 

7.36 

7- 13 

6.91 

6.70 

6.51 

6.32 

6.15 

598 

5.83 

5.68 

14   0 

30 

7.59 

7.35 

7. 1 1 

6.90 

6,69 

6.50 

6.31 

6.14 

5.97 

5.82 

5.67 

5-53 

30 

15    0 

7.33 

7.10 

6.88 

6.68 

6.48 

6.30 

6.13 

5.96 

5.66 

5.52 

5.39 

»S    0 

30 

7.08 

6.87 

6.66 

6.47 

6.29 

6.12 

5-95 

5.80 

5:65 

5.52 

5.38 

S.26 

30 

16    0 

6.85 

6.65 

6.45 

6.28 

6.10 

5.94 

5-79 

5.64 

5.51 

5.37 

5.25 

5-13 

16   0 

30 

6,63 

6.44 

6.26 

6.09 

5.93 

5.78 

5.63 

5.50 

5.36 

5.24 

5.12 

5.00 

30 

17    0 

6.42 

6.25 

6.08 

5-92 

5.76 

5.62 

5.48 

5-35 

5.23 

5-'S 

"^'Vc 

4.89 

17   0 

30 

6.23 

6.06 

5-90 

5-75 

5.61 

5.47 

5-34 

5.22 

5.09 

498 

4.88 

4-77 

30 

18    0 

6-04 

5-89 

5.73 

5.60 

5.46 

5.33 

5.20 

5.08 

497 

4.87 

4.76 

4.66 

.8    0 

30 

5.87 

5.72 

5. 58 

5-45 

5.31 

5.19 

507 

4.96 

4.86 

4.75 

4.65 

4.56 

30 

19    0 

S-70 

5.56 

S.43 

530 

5.18 

5.06 

4-95 

4.84 

4-74 

4.64 

4.55 

4.46 

19    0 

30 

5.54 

5.41 

5. 28 

5.17 

5-05 

4-94 

4.83 

4.73 

4-63 

4-54 

4-45 

4.36 

30 

20    0 

5.39 

5.27 

5.15 

5.04 

4.92 

4.82 

4.72 

4.62 

4.53 

4-43 

4.35 

^•^? 

20    0 

30 

5.25 

5.14 

502 

4.91 

4.80 

4.71 

4.61 

4.52 

4.42 

434 

4.26 

4.18 

30 

21    0 

5.12 

5.01 

4.89 

4.79 

4,69 

4.60 

4.50 

4.41 

4-33 

4.25 

417 

4.09 

21    0 

30 

4.99 

4.88 

4.77 

4.68 

4.58 

4-49 

4.40 

4.32 

4.23 

4.15 

4.08 

4.01 

30 

22    0 

4.86 

4.76 

4.66 

4-57 

4.47 

4-. 39 

4.30 

4.22 

4.14 

4.06 

3.99 

3-92 

22    0 

30 

4.74 

4.65 

4.55 

4.46 

4.37 

4-29 

4.21 

4.13 

4.05 

3-98 

3-91 

385 

30 

23    0 

4.63 

4.54 

4  44 

4.36 

4.27 

4.20 

4.12 

4.04 

3.97 

3.90 

3.84 

3-77 

23    0 

30 

4.52 

4-43 

4.34 

4.26 

4.18 

4.11 

4.03 

3.96 

3.89 

3.82 

376 

3.70 

30 

24    0 

4.41 

4.33 

4,24 

4.17 

4.09 

4.02 

3-95 

3-87 

3.81 

3.75 

3.69 

3.63 

24   0 

30 

4.31 

4.23 

4-15 

4.08 

4.00 

3-94 

3-86 

3.80 

3.73 

3.67 

3-62 

3.56 

30 

25    0 

4.21 

4.14 

4.06 

3-99 

3-92 

3.85 

3.79 

3.72 

3.66 

3.60 

3-55 

3-49 

25    0 

30 

4.12 

405 

3.97 

3-91 

3.84 

3.78 

3.71 

3.65 

3-59 

3-53 

3.48 

3-42 

30 

26    0 

4^03 

3.96 

3-89 

3.83 

3-76 

3.70 

3.64 

3.57 

3.52 

3.46 

3-41 

3.36 

26   0 

30 

3-94 

3.87 

3-8i 

3.75 

3.68 

3.63 

3.56 

3.50 

3.45 

3.40 

3.35 

3-30 

30 

27    0 

3.85 

3.79 

3-73 

3.67 

3.61 

3.55 

3.49 

3.43 

3.39 

3-34 

3.29 

324 

27    0 

30 

3-77 

3-71 

3.65 

3.60 

3-53 

3.48 

3.42 

3.37 

3-32 

3.27 

3-23 

3.18 

30 

28    0 

3.69 

3.63 

3.58 

3.52 

3.47 

3.41 

3.36 

3.3i 

326 

3.21 

3.17 

3.12 

28    0 

30 

3.61 

3.56 

3.50 

3-45 

3.39 

3.35 

3.30 

325 

3.20 

3.16 

3.11 

307 

30 

29    0 

3.54 

3.49 

3-43 

3.38 

3.33 

3.29 

3.24 

3.19 

3.15 

3.10 

3.06 

3.02 

29    0 

30 

3.47 

3.42 

3.36 

3.32 

3.27 

3.23 

3.18 

3.13 

3.09 

3.04 

3.00 

2.96 

30 

30   0 

3-40 

3-35 

3.30 

3.26 

3.21 

3.17 

3.12 

3.07 

3.03 

2.99 

2.95 

2.91 

30    0 

61 


TABLE     III.— VALUES    OF    C. 


DECLINATION— cojKrafy  Name  to-LATITUDE. 

Latitude. 

Latitade. 

0  6 

6  30 

i    6 

i  30 

2  & 

2  30 

3  6 

3  30 

4    0 

4  30 

5   6 

5  30 

/» 

11 

^ 

u     . 

u 

^ 

II 

u 

u 

II 

,^ 

^ 

•     1 

30    0 

3.40 

3.35 

3.30 

3.26 

3.21 

3^17 

3.12 

3.07 

3.03 

2.99 

2.95 

2.91 

30    0 

30 

3-33 

3.28 

3.24 

3-19 

3.15 

3.10 

3.06 

3.02 

2.98 

2.94 

2.90 

2.86 

30 

31     0 

3-27 

3.22 

3.18 

3-13 

309 

3.05 

3.01 

2.97 

2.93 

2.89 

2.8s 

2.81 

31  0 

30 

3.20 

3.16 

3.12 

3.07 

3.03 

2.99 

2.95 

2.91 

2.88 

2.84 

2.80 

2.77 

30 

32    0 

314 

3.10 

3.06 

3.02 

2.98 

2.94 

2.90 

2.86 

2.83 

2.79 

2.76 

2.72 

32  0 

30 

3.08 

3-04 

3.00 

2,96 

2.92 

2.88 

2.85 

2.81 

2.78 

2.74 

2.71 

2.67 

30 

33    0 

3.02 

2.98 

2.94 

2.90 

2.87 

2.83 

2.80 

2.76 

2.73 

2.69 

2.66 

2.63 

33    0 

30 

2.96 

2.92 

2.89 

2.85 

2.82 

2.78 

2.75 

2.71 

2.68 

2.6s 

2.62 

2^59 

30 

34    0 

2.91 

2.87 

2.84 

2.80 

2.77 

2.73 

2.70 

2.67 

2.64 

2.61 

2.58 

2.55 

34    0 

30 

2.85 

2.82 

2.79 

2.75 

2.72 

2.68 

2.65 

2.62 

2.59 

2.56 

2.53 

2.50 

30 

35    0 

2.80 

2.77 

2.74 

2.70 

2.67 

2.64 

2.61 

2.58 

2.55 

2.52 

2.49 

2.46 

35    0 

30 

2.75 

2.72 

2.69 

2.65 

2.62 

2.59 

2.56 

2.53 

2.51 

2.48 

2.45 

2.42 

30 

36    0 

2.70 

2.67 

2.64 

2.60 

2.58 

2.55 

2.52 

2.49 

2.47 

2.44 

2.41 

2.38 

36    0 

30 

2.65 

2.62 

2.59 

2.56 

2.53 

2.50 

2.48 

2.45 

2.42 

2.39 

2.37 

2.34 

30 

37    0 

2.6l 

2.58 

2.55 

2.52 

2.49 

2.46 

2.44 

2.41 

2.38 

2.35 

2.33 

2.31 

37    0 

30 

2.56 

2.53 

2.50 

2.47 

2.45 

2.42 

2.40 

2.37 

2.34 

2.32 

2.29 

2.27 

30 

38    0 

2.51 

2.48 

2.46 

2.43 

2.41 

2.38 

2.36 

2.33 

2.31 

2.28 

2.26 

2.24 

38    0 

30 

2.46 

2.44 

2.41 

2.39 

2.36 

2.34 

2.32 

2.29 

2.27 

2.24 

2.22 

2.20 

30 

39    0 

2.42 

2.39 

2.37 

2.34 

2.32 

2.30 

2.28 

2.25 

2.23 

2.21 

2.19 

2.17 

39    0 

30 

2.38 

2.35 

2.33 

2.30 

2.28 

2.26 

2.24 

2.21 

2.19 

2.17 

2.15 

2.13 

30 

40    0 

2.34 

2.31 

2.29 

2.27 

2.25 

2.23 

2.20 

2.18 

2.16 

2.14 

2.12 

2.10 

40    0 

30 

2.30 

2.27 

2.25 

2.23 

2.21 

2.18 

2.16 

2.14 

2.12 

2.10 

2.08 

2.06 

30 

41     0 

2.26 

2.23 

2.21 

2.19 

2.17 

2.15 

2.13 

2.  II 

2.09 

2.07 

2.05 

2.03 

41    0 

30 

2.22 

2.19 

2.17 

2.15 

2.13 

2.11 

2.09 

2.07 

2.05 

2.03 

2.02 

2.00 

30 

42    0 

2   18 

a.i6 

2.H 

2.12 

2.  ID 

2U8 

2.06 

2.04 

2.02 

2,00 

1.99 

'.97 

42    0 

30 

2.14 

2.12 

2,10 

2.08 

2.06 

2.04 

2.02 

2.00 

1.99 

1.97 

1.95 

1.93 

30 

43     0 

2. 1 1 

2.09 

2.07 

2.05 

2.03 

2.01 

1.99 

1.97 

1.96 

1.94 

1.92 

1.90 

43    0 

30 

2.07 

2.05 

2.03 

2.0I 

1.99 

1.97 

1.96 

1.94 

1.93 

1.91 

1.89 

1.87 

30 

44    0 

2.03 

2.01 

2.00 

1.98 

1.96 

1.94 

1.93 

1.91 

1.90 

1.88 

1.86 

1.84 

44    0 

30 

1.99 

1.98 

1.96 

1.94 

1.93 

I.9I 

1.90 

1.88 

1.87 

1.85 

1.83 

1.82 

30 

45    0 

1.90 

1,94 

1-93 

1. 91 

1.90 

1.88 

1.87 

1.85 

1.84 

1.82 

1. 81 

1.79 

45    0 

30 

1.93 

1.91 

1.89 

1.88 

1.86 

1.8s 

1.83 

1.82 

I.81 

1.79 

1.77 

1.76 

30 

46    0 

1.90 

1.88 

1.86 

1.84 

1.83 

1.81 

1.80 

1.79 

1.78 

1.76 

1-75 

1.74 

46    0 

30 

1.86 

1.84 

1.83 

1.81 

1.80 

1.78 

1.77 

1.76 

1-75 

^n 

1.72 

1.71 

30 

47    0 

1.83 

1.81 

1.80 

1.78 

1.77 

1.76 

1-75 

1.73 

1.72 

1.70 

1.69 

1.68 

47    0 

30 

1.80 

1.78 

1.77 

1.75 

1.74 

1-73 

1.72 

1.70 

1.69 

1.67 

1.66 

1.65 

30 

48    0 

1.77 

1-75 

1.74 

1.72 

1.71 

1.70 

1.69 

1.67 

1.66 

1.65 

1.64 

1.63 

48    0 

30 

1.74 

1.72 

1.71 

1.69 

1.68 

1.67 

1.66 

1.64 

163 

1.62 

1.61 

1.60 

30 

49    0 

'•7jl 

1.69 

1.68 

1.67 

1.66 

1.64 

1.63 

1.62 

1.61 

1.60 

1.59 

1-57 

49    0 

30 

1.68 

1.66 

1.65 

1.64 

1.63 

1.61 

1.60 

1.59 

1.58 

1-57 

1.56 

1-54 

30 

50    0 

''V> 

1.63 

1.62 

1. 61 

1.60 

1-59 

1.58 

1.57 

1.56 

1.54 

1.53 

1.52 

50    0 

30 

1.62 

1,60 

1-59 

1.58 

1.57 

1.56 

1.55 

1.54 

1-53 

I-5I 

1.50 

1.49 

30 

51     0 

1.59 

1-57 

1.57 

1.56 

1-55 

1.54 

1-53 

^•5i 

1.50 

1.49 

1.48 

1-47 

51    0 

30 

1.56 

1-55 

1.54 

1.53 

1.52 

I-5I 

1.50 

1.48 

1.47 

1.46 

1.46 

1.45 

30 

52    0 

1.53 

1.52 

'•^J 

1.50 

1.49 

1.48 

1.47 

1.46 

1.45 

1.44 

1.44 

1.43 

52    0 

30 

1.50 

1.49 

I  48 

1.47 

1.46 

1.45 

1.44 

1.43 

1-43 

1.42 

1.41 

1.40 

30 

53    0 

1.48 

1.47 

1.46 

1.45 

1.44 

1-43 

1.42 

1.41 

1.41 

1.40 

1-39 

1.38 

53    0 

30 

1.45 

1.44 

1-43 

1.42 

1.41 

1.40 

1.39 

1.39 

1.38 

1-37 

1.36 

1.35 

30 

54    0 

1-43 

1.42 

1. 41 

1.40 

1.39 

1.38 

1.37 

1.36 

1.36 

1-35 

1-34 

1.33 

54    0 

30 

1.40 

1.39 

1.38 

1.37 

1.36 

1.35 

1-35 

1.34 

1-33 

1.32 

1.32 

1.31 

30 

55    0 

1-37 

1.36 

1.36 

1-35 

1.34 

1.33 

^•ZZ 

1.32 

I-3I 

1.30 

1.30 

1.29 

55    0 

30 

1-34 

1.34 

1.33 

1.32 

1.31 

I-3I 

1.30 

1.29 

1.28 

1.28 

1.27 

1.26 

30 

56    0 

1.32 

I-3I 

'•3J 

1.30 

1.29 

1.28 

1.28 

1.27 

1.26 

1.25 

1.25 

1.24 

56    0 

30 

1.30 

1.29 

1,28 

1.27 

1.27 

1.26 

125 

1.24 

1.24 

1.23 

1.23 

1.22 

30 

57    0 

1.28 

1.27 

1.26 

1.25 

1.25 

1.24 

1.23 

1.22 

1.22 

1.21 

1.21 

I.I9 

57    0 

30 

1.25 

1.24 

1.23 

1.23 

1.22 

1.21 

1.21 

1.20 

1.20 

1.19 

1. 18 

I.I7 

30 

58    0 

1.23 

1.22 

£.21 

1.20 

1.20 

1. 19 

1. 19 

1.18 

1. 18 

1.17 

1.16 

1. 15 

58    0 

30 

1.20 

1. 19 

1. 19 

1.18 

1.18 

1.17 

1.16 

1.16 

I-I5 

1. 14 

1.14 

I-I3 

30 

59    0 

1. 18 

1.17 

1.17 

1.16 

1.16 

1.15 

.1.14 

113 

1.13 

1.12 

1,12 

I.II 

59    0 

30 

I  15 

I-I5 

1. 14 

1.14 

1.13 

1. 12 

1. 12 

I.II 

I.II 

I.IO 

I.IO 

1.09 

30 

60    0 

1.13 

1. 12 

1.12 

i.ii 

I.II 

1,10 

1. 10 

I.IO 

1.09 

1.09 

1.08 

1.08 
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TABLE    III.— VALUES 

OF    C. 

DECLINATION— con<ra»y  Nairn  <o— LATITUDE. 

Latitude. 

Latitude. 

6    6 

630 

7    6 

7  30 

8    6 

8  30 

9    6 

9  30 

10  6 

10  30 

116 

1130 

,     ^ 

^^ 

^^ 

// 

It 

// 

// 

// 

o    o 

18.68 

17.23 

15-99 

14.92 

13.97 

I3.'i4 

12.40 

".73 

11.14 

10.60 

10.10 

965 

0    0 

30 

17.25 

16.01 

14-93 

13.99 

13.16 

12.42 

11.75 

11.16 

10.62 

10.12 

9.67 

9.26 

30 

I    0 

16.02 

14.94 

14.00 

13.17 

12.43 

11.77 

II. 17 

10.63 

10.13 

9.68 

9.27 

8.89 

I     0 

30 

14.95 

14.01 

13.18 

12.44 

11.78 

11.18 

10.64 

10.15 

9.70 

9.28 

8.91 

8.55 

30 

2    0 

14.02 

1319 

12.45 

11.79 

11.19 

10.65 

10.16 

9.71 

9.29 

8.92 

8.56 

8.24 

2     0 

30 

13.20 

12.46 

11.80 

11.20 

10.66 

10.17 

9.72 

9.30 

8.93 

8.57 

8.25 

7-95 

30 

3    0 

12.47 

U.81 

11.21 

10.67 

10.18 

9.73 

9.31 

8.94 

8.58 

8.26 

7.96 

7.67 

3    0 

30 

11.81 

11.22 

10.67 

10.19 

9.74 

9.32 

8.94 

8.59 

8.27 

7.97 

7.68 

7.42 

30 

4    0 

11.22 

10.68 

10.19 

9.74 

9.33 

8.95 

8.60 

8.28 

7.97 

7.69 

7.43 

7.18 

4    0 

30 

10.68 

10.20 

9.75 

?-34 

iP 

8.61 

8.29 

7.98 

7.70 

7.44 

7.19 

6.96 

30 

5    0 

10.20 

9-75 

9.34 

8.96 

8.61 

8.29 

7.99 

7.71 

7.44 

7.20 

6.97 

6.75 

5    0 

30 

9.75 

9.36 

8.96 

8.62 

8.29 

7.99 

7.71 

7.45 

7.20 

6.98 

6.76 

6.55 

30 

6    0 

9.39 

8.96 

8.62 

8.29 

7.99 

7.71 

7.45 

7.20 

6.98 

6.76 

6.56 

6.36 

6    0 

30 

8.96 

8.62 

8.29 

7.99 

7.72 

7.46 

7.21 

6.98 

^m 

6.56 

6.37 

6.19 

30 

7    0 

8.62 

8.29 

8.00 

7.72 

7.46 

7.21 

6.98 

6.77 

6.56 

6.37 

6.19 

6.02 

7    0 

30 

8.29 

7.99 

7.72 

7.46 

7.21 

6.99 

6.77 

6.57 

6.37 

6.19 

6.02 

5.86 

30 

8    0 

7.99 

7.72 

7-46 

7.21 

6.99 

6.78 

6.57 

6.38 

6.20 

6,03 

5.86 

571 

8    0 

30 

7.71 

7.46 

7.21 

6.99 

6.78 

6.57 

6.38 

6.20 

6.03 

5.87 

5-71 

5.56 

30 

9    0 

7.45 

7.21 

6.98 

6.77 

6.57 

6.38 

6.20 

6.03 

5.87 

5.72 

5.57 

5.43 

9    0 

30 

7.20 

6.98 

6.77 

6.56 

6.38 

6.20 

6.03 

5.87 

5-72 

5.57 

543 

5-30 

30 

10    0 

6.98 

6.77 

6.56 

6.37 

6.20 

6.04 

5.87 

5.72 

5-57 

543 

5.30 

517 

10    0 

30 

6.76 

6.56 

6.37 

6.19 

6.04 

5.86 

5.72 

5.57 

5.43 

5.30 

5.17 

5-05 

30 

II    0 

6.56 

6.37 

6.19 

6.03 

5.86 

5-72 

5.57 

5.43 

5.30 

5.17 

5.05 

4-94 

II    0 

30 

6.36 

6.19 

6.02 

5.86 

5.71 

5.57 

5-43 

5.30 

5.17 

5.05 

4-94 

483 

30 

12    0 

6.18 

6.01 

5.86 

5.71 

5.56 

5.43 

5.29 

5.17 

5.05 

4.94 

4.83 

472 

12    0 

30 

6.00 

5.85 

5.70 

5.55 

5.42 

5.29 

5.16 

5.05 

4.93 

4.82 

4.72 

4.62 

30 

13    0 

5-?t 

5.69 

5.55 

5.42 

5-29 

5.16 

5.04 

4.93 

4.82 

4.72 

4.62 

452 

13    0 

30 

5.68 

S.55 

5-41 

5.28 

5.16 

5-04 

4.93 

4.82 

4.71 

4.61 

4.52 

4.43 

30 

14    0 

5-54 

540 

S.28 

5.15 

5.04 

4.93 

4.82 

4.71 

4.61 

4.52 

4-43 

4.34 

14    0 

30 

5.39 

5.27 

5-15 

5.04 

4.92 

4.82 

4.71 

4.61 

4.51 

442 

4.34 

4.25 

30 

15    0 

5.26 

5.15 

5.03 

4.92 

4.81 

4.71 

461 

4.51 

4.42 

4.33 

4.25 

4.17 

15    0 

30 

5.14 

5.02 

4.91 

4.80 

4.70 

4.60 

4.51 

4.42 

4.33 

4.25 

4.17 

4.09 

30 

16    0 

5.01 

4.91 

4.79 

4.69 

4.60 

4.50 

4.41 

4.32 

4,24 

4.16 

4.08 

4.00 

16    0 

30 

4.90 

4-79 

4.68 

4.58 

4.50 

4-41 

4.32 

4.23 

4.15 

4.07 

4.00 

3-93 

30 

17    0 

4.78 

4.68 

4.58 

4.49 

4.40 

4.32 

4.23 

4.15 

4.07 

4.00 

3.93 

3.86 

17    0 

30 

4.67 

4.58 

4.48 

4-39 

4.31 

4-23 

4.14 

4.06 

3-99 

3.92 

3.85 

3-7S 

30 

18    0 

4.57 

4-47 

4.39 

4.33 

4.22 

4.14 

4.06 

3.99 

3.92 

3.85 

3.78 

3.71 

18    0 

30 

4.46 

4.38 

4.29 

4.21 

4.13 

4.06 

3.98 

3.91 

3.84 

i-n 

3.71 

3.64 

30 

19    0 

4.37 

4.28 

4.20 

4.12 

4.05 

3-98 

3.91 

3.84 

3-77 

3-70 

3-64 

3.58 

19    0 

30 

4.28 

4.19 

4.1 1 

4.04 

3-97 

3.90 

3.83 

3.76 

3.69 

Z^l 

3.58 

3-52 

30 

20    0 

4.19 

4.II 

4.03 

3.96 

3.89 

3.82 

3.76 

3.69 

3.63 

3-57 

3-5? 

346 

20    0 

30 

4.10 

4.03 

3.95 

3.88 

3.81 

fii 

3.69 

3.63 

3.57 

3.51 

346 

340 

30 

21    0 

4.02 

3.95 

3.88 

3.80 

3.74 

3.62 

3.56 

3.51 

345 

340 

3-34 

21    0 

30 

3.94 

3.87 

3.80 

3.73 

3.67 

3.62 

3.55 

3.50 

3-44 

3.39 

3-34 

3.28 

30 

22    0 

3.86 

3.79 

3.73 

3.66 

3.61 

3.55 

3.49 

3.43 

3.38 

3-33 

3.28 

3-23 

22    0 

30 

3.78 

372 

3.66 

3.60 

3-54 

3.49 

3-43 

3-37 

3.32 

3-27 

3,22 

3-17 

30 

23    0 

3.71 

3.65 

3-59 

3-53 

348 

3-42 

z-yi 

3.32 

3.27 

3.22 

3-17 

312 

23    0 

30 

3.64 

3.58 

3-52 

3.47 

3-41 

3.36 

3-31 

3.26 

3.21 

3.16 

312 

3-07 

30 

24    0 

3.57 

3.51 

346 

3-40 

3.35 

3.30 

325 

3.20 

3.16 

^''i 

3.07 

3-03 

24    0 

30 

3.50 

3.45 

3.39 

3.34 

3.29 

3.25 

3-19 

3.15 

3. 1 1 

3.06 

3.02 

2.98 

30 

25    0 

3.44 

3-38 

Z'lZ 

3.28 

3.24 

3.19 

3.14 

3.10 

3.06 

3.01 

2.97 

^•?§ 

25    0 

30 

3.37 

3.32 

3-27 

323 

3.18 

3-14 

3.09 

3.05 

3.01 

2.96 

2.92 

2.88 

30 

26    0 

3.31 

3.26 

3.22 

3.17 

3-13 

3.08 

304 

3.00 

2.96 

2.92 

2.88 

2.84 

26    0 

30 

3.25 

3.20 

3.16 

3.12 

3.07 

3.03 

2.99 

2.95 

2.91 

2.87 

2.83 

2.79 

30 

27    0 

3.19 

3.15 

3" 

3-06 

3.02 

2.98 

2.94 

2.90 

2.86 

282 

2.79 

2.75 

27    0 

30 

3-13 

3.09 

3.05 

3.01 

2.97 

2.93 

2.89 

2.85 

2.81 

2.78 

2.74 

2.71 

30 

28    0 

3.08 

3.04 

3.00 

2.96 

2.92 

2.88 

2.8s 

2.8l 

2.77 

2-73 

2.70 

2.67 

28    0 

30 

2.99 

2.95 

2.91 

2.87 

2.84 

2.80 

2.76 

2.73 

2.69 

2.66 

2.63 

30 

29    0 

2.98 

2.94 

290 

2.86 

2.83 

2.79 

2.76 

2.72 

2.69 

2.65 

2.62 

2.59 

29    0 

30 

2.93 

2.89 

2.85 

2.81 

2,78 

2.75 

2.71 

2.68 

2.65 

2.61 

2.58 

2.55 

30 

30    0 

2.88 

2.84 

2.80 

2.77 

2.74 

2.71 

2.67 

2.64 

2.61 

2.57 

2.54 

2.51 

30    0 
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TABLE    III.— VALUES    OF    C. 


DECLINATION— contrary  NaTne  <o— LATITUDE. 

Latitude. 

Latitude. 

e           / 

a          / 

0     / 

•     t 

,     ^ 

6    0 

6  30 

7    0 

7  30 

8    0 

8  30 

9    0 

9  30 

10  0 

10  30 

11  0 

1130 

^ 

// ^ 

^^ 

// 

It 

It 

^^ 

,, 

'1 

It 

It 

It 

•     / 

30    0 

2.88 

2.84 

2.80 

2.77 

2.74 

2.71 

2.67 

2.64 

2.61 

2.57 

2.54 

2.51 

30    0 

30 

2.83 

2.79 

2.75 

2.72 

2.69 

2.66 

2.63 

2.60 

2.57 

2.54 

2.50 

2.48 

30 

31     0 

2.78 

2.74 

2.71 

2.68 

2.65 

2.62 

2.59 

2.56 

2.53 

2.50 

2.47 

2.44 

31     0 

30 

2.73 

2.70 

2.67 

2.64 

2.61 

2.58 

2.55 

2.52 

2.49 

2.46 

2.43 

2.40 

30 

32     0 

2.69 

2.66 

2.63 

2.59 

2.57 

2.54 

2.51 

2.48 

2.45 

2.42 

2.40 

2.37 

32    0 

30 

2.64 

2.61 

2.58 

2.55 

2.53 

2.50 

2.47 

2.44 

2.41 

2.39 

2.36 

2.34 

30 

33    0 

2.60 

2.57 

2.54 

2.51 

2.49 

2.46 

2.43 

2.40 

2.38 

2.35 

2-33 

2.30 

33    0 

30 

2.56 

2.53 

2.50 

2.47 

2.45 

2.42 

2.39 

2.37 

2.34 

2.32 

2.29 

2.27 

30 

34    0 

2.52 

2.49 

2.46 

2.43 

2.41 

2.38 

2.36 

2.33 

2.31 

2.28 

2.26 

2.23 

34    0 

30 

2.48 

2.45 

2.42 

2.40 

2.37 

2.35 

2.32 

2.30 

2.27 

2.25 

2.22 

2.20 

30 

35    0 

2.44 

2.41 

2.39 

2.36 

2.34 

2.31 

2.29 

2.26 

2.24 

2.21 

2.19 

2.17 

35    0 

30 

2.40 

2.37 

2.35 

2.32 

2.30 

2.27 

2.25 

2.23 

2,20 

2.18 

2.16 

2.14 

30 

36    0 

2.36 

2.33 

2.31 

2.28 

2.26 

2.24 

2.22 

2.19 

2.17 

2-15 

2.13 

2.11 

36    0 

30 

2.32 

2.30 

2.27 

2.25 

2.23 

2.21 

2.18 

2.16 

2.14 

2.12 

2.10 

2.08 

30 

37    0 

2.29 

2.26 

2.24 

2.22 

2.20 

2.17 

2.15 

2.13 

2.II 

2.09 

2.07 

2.05 

37    0 

30 

2.25 

2.23 

2.20 

2.18 

2.16 

2.14 

2.12 

2.10 

2.08 

2.06 

2.04 

2.02 

30 

38    0 

2.22 

2.19 

2.17 

2.15 

2.13 

2.11 

2.09 

2.07 

2.05 

2,03 

2.01 

1.99 

38    0 

30 

2.18 

2.16 

2.14 

2.12 

2.10 

2.08 

2.06 

2.04 

2.02 

2.00 

1.98 

1.97 

30 

39    0 

2.15 

2.13 

2.11 

2.09 

2.07 

2.05 

2.03 

2.01 

1.99 

1.97 

1,96 

1.94 

39    0 

30 

2.1 1 

2.09 

2.07 

2.05 

2.03 

2.01 

2.00 

1.98 

1.96 

1.94 

1-93 

1.91 

30 

40    0 

2.08 

2.06 

2.04 

2.02 

2.00 

1.98 

1.97 

1.95 

1.93 

1.91 

1.90 

1.88 

40    0 

30 

2.05 

2.03 

2.01 

1.99 

1.97 

1.95 

1.94 

1.92 

1.90 

'•?? 

1.87 

1.86 

30 

41     0 

2.02 

2.00 

1.98 

1.96 

1.94 

1.92 

1.91 

1.89 

1.88 

1.86 

1.85 

1.83 

41     0 

30 

1.98 

1.96 

1.95 

1.93 

1.91 

1.90 

1.88 

1.86 

1.85 

1.83 

1.82 

1.80 

30 

42    0 

1-95 

1.93 

1.92 

1.90 

1.89 

1.87 

1.85 

1.83 

1.82 

1.80 

1.79 

1-77 

42    0 

30 

1.92 

1.90 

1.S9 

1.87 

1.86 

1.84 

1.82 

1.81 

1.79 

1,78 

1.76 

'.75 

30 

43    0 

1.89 

1.87 

1.86 

1.84 

1.83 

1.81 

1.80 

1.78 

1.77 

1.75 

1.74 

1.72 

43    0 

30 

1.86 

1.84 

i^^Z 

1.81 

1.80 

1.78 

1.77 

1.76 

1.74 

1.73 

1.71 

1.70 

30 

44    0 

1.83 

1.81 

1.80 

1.78 

1.77 

1.76 

1-75 

1-73 

1.72 

1.70 

1.69 

1.68 

44    0 

30 

1.80 

1.79 

1.77 

1.76 

1.74 

1-73 

1.72 

1.71 

1.69 

1.68 

1.66 

1.65 

30 

45    0 

1.78 

1.76 

1-75 

1-7Z 

1.72 

1.71 

1.70 

1.68 

1.67 

1.65 

1.64 

1.63 

45    0 

30 

1.76 

1.74 

1.72 

1.71 

1.69 

1.68 

1.67 

1.66 

1.64 

1.63 

1.62 

1.61 

30 

46    0 

1.72 

1.71 

1.70 

1.68 

1.67 

1.65 

1.64 

1.63 

1,62 

1.61 

1.60 

1.58 

46    0 

30 

1.69 

1.68 

1.67 

1.65 

1.64 

1.63 

1.62 

1.61 

1.59 

1.58 

1.57 

1.56 

30 

47    0 

1.67 

1.65 

1.64 

1.63 

1.62 

1.61 

1.60 

1.58 

1-57 

1.56 

1-55 

1-54 

47    0 

30 

1.64 

1.63 

1.61 

1.60 

1-59 

1.58 

1.57 

1.56 

1-55 

1.54 

1.52 

1.51 

30 

48    0 

1.62 

1.60 

1.59 

1.58 

1-57 

1.56 

1-55 

1.54 

1-53 

1.51 

'•5? 

1.49 

48    0 

30 

1.59 

1.58 

1.56 

1-55 

1.54 

1.53 

1.52 

1.51 

1.50 

1.49 

1.48 

1.47 

30 

49    0 

1.56 

1-55 

1.54 

1.53 

1.52 

1.51 

1.50 

1.49 

1.48 

1.47 

1.46 

1-45 

49    0 

30 

1.53 

1.52 

1.51 

1.50 

1.49 

1.48 

1-47 

1.47 

1.46 

1-45 

1.44 

1-43 

30 

50    0 

1.51 

'•52 

1.49 

1.48 

1.47 

1.46 

1.45 

1.44 

1.44 

1-43 

1.42 

1.41 

50    0 

30 

1.49 

1.48 

1.47 

1.46 

1.45 

1.44 

1-43 

1.42 

1.41 

1.40 

1-39 

1.39 

30 

51     0 

1.47 

1.46 

1-45 

1.44 

1.43 

1,42 

1.41 

1.40 

1.39 

1.38 

^n 

1.36 

51     0 

30 

1.44 

1.43 

1.42 

1.41 

1.40 

1.40 

1.39 

1.38 

1.37 

1.36 

1.35 

1.34 

30 

52    0 

1.42 

1.41 

1.40 

1.39 

1.38 

1.37 

1.37 

1.36 

1.35 

1.34 

1.33 

1.32 

52    0 

30 

1-39 

1.38 

1-37 

1.36 

1.36 

t.35 

1.34 

1-34 

1-33 

1.32 

1.3 1 

1.30 

30 

53    0 

1.37 

1.36 

1-35 

1.34 

1.34 

1-33 

1.32 

I-3I 

1.31 

1.30 

1.29 

1.28 

53    0 

30 

1.35 

1.34 

1.33 

1.32 

'.31 

1.31 

1.30 

1.29 

1.28 

1.28 

1.27 

1.26 

30 

54    0 

1.33 

1.32 

I-3I 

1.30 

1.29 

1.28 

1.28 

1.27 

1.26 

1.25 

1.25 

1.24 

54    0 

30 

1.30 

'.30 

1.29 

1.28 

1.27 

1.26 

1.26 

1.25 

1.24 

1.23 

1.23 

1.22 

30 

55    0 

1.28 

1.27 

1.27 

1.26 

1.25 

1.24 

1.24 

1.23 

1.22 

1. 21 

1.21 

1.20 

55    0 

30 

1.26 

I.2S 

J.24 

1.23 

1.23 

1.22 

1.22 

1.21 

1.20 

1.19 

1.19 

1.18 

30 

56    0 

1.24 

1.23 

1.22 

1.21 

1.21 

1.20 

1.20 

1.19 

1.18 

1.17 

1.17 

1.16 

56    0 

30 

I.2I 

I.2I 

1.20 

1.19 

1.19 

1.18 

1.18 

1.17 

1.16 

115 

115 

1.14 

30 

57    0 

1. 19 

1. 19 

i.i8 

1. 17 

1. 17 

I.  6 

1.16 

1.15 

1.14 

113 

ii3 

1. 12 

57    0 

30 

I.I7 

I.16 

1.16 

1.15 

1.15 

1.14 

1.14 

1. 13 

1. 12 

1.12 

I.II 

I.IO 

30 

58    0 

I.I5 

I.I4 

1. 14 

1.13 

1.13 

1. 12 

1. 12 

I.II 

I.II 

1. 10 

1.09 

1.08 

58    0 

30 

113 

1.12 

1.12 

i.ii 

I.II 

1. 10 

1. 10 

1.09 

1.09 

1.08 

1.07 

1.07 

30 

59    0 

I. II 

1. 10 

1. 10 

1.09 

1.09 

1.08 

1.08 

1.07 

1.07 

1.06 

1.06 

1.05 

59    0 

30 

1.09 

1.08 

1.08 

1.07 

1,07 

1.06 

1.06 

1.05 

1.05 

1.04 

1.04 

1.03 

30 

60    0 

1.07 

1.07 

1.06 

i.os 

i.os 

1.04 

1.04 

1.03 

103 

1.02 

1.02 

I.OI 

60    0 
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TABLE    III.— VALUES    OF    C. 


1 

DECLINATION— contrary  Name  io— LATITUDE. 

Latitude. 

Latitude. 

12  0 

1230 

13  0 

1330 

i  14  0   1430 

15  0 

1*530    16  b 

1630 

17  0 

1730 

o    o 

9.24 

8!'86 

8''5o 

8l'i8 

7:88 

7.59 

7''33      7''o8 

6^85 

6:'63 

6r42 

6:23 

•     / 
0    0 

30 

8.88 

8.52 

8.20 

7.Q0 

1    7.61 

7.35 

7.ioi    6.87 

6.65 

6.44 

6.25 

6.06 

30 

I    0 

8.54 

8.21 

7.91 

7.62 

7.36 

7.11 

6.88  i    6.66 

6.45 

6.26 

6.08 

5-90 

I    0 

30 

8.23 

7.92 

7.64 

7.38 

7.13 

6.90 

6.68 

6.47 

6.09 

5.92 

5.75 

30 

2    0 

7.93 

7.65 

7.39 

7.14 

6.91 

6.69 

6.48 

6.29 

6.10 

593 

5.76 

5.61 

2    0 

30 

7.66 

7.40 

7.15 

6.92 

6.70 

6.50 

6.30 

6.12 

5-94 

578 

5.62 

547 

30 

3   0 

7.41 

7.16 

6.93 

6.71 

6.51 

6.31 

613 

5-95 

5.79 

5-63 

5.48 

5-34 

3   0 

30 

7.17 

6.94 

6.72 

6.52 

6.32 

6.14 

5.96 

5.80 

5.64 

S.50 

5-35 

5.22 

30 

4    0 

6-95 

^•73 

6.53 

6,33 

6.15 

5-97 

5.81 

5.65 

5-51 

536 

5.23 

5.09 

4    0 

30 

6.74 

6.54 

6.34 

6.16 

5.98 

5-82 

5.66  i    5.52 

5-37 

5-24 

5.10 

4.98 

30 

5   0 

6.54 

5-35 

6.17 

5-99 

5-83 

5.67 

5.52 

5.38 

525 

5.12 

4.99 

4.88 

5    0 

30 

6.36 

6.18 

6.00 

5.84 

5-68 

5.53 

5-39 

526 

5.13 

5.00 

4.89 

4-77 

30 

6   0 

6.18 

6.00 

5.84 

5.68 

5.54 

5.39 

5.26 

5.14 

501 

4.90 

4.78 

4.67 

6    0 

30 

6.01 

5.85 

5-69 

5-55 

5-40 

5-27 

5.15 

5.02 

4.91 

4.79 

4.68 

4.58 

30 

7   0 

5.86 

S.70 

5-55 

5-41 

5.28 

5.15 

5-03 

4.91 

4.79 

4.68 

4.58 

4.40 

7    0 

30 

5-71 

5.56 

5.42 

5-29 

5.16 

5-04 

4.92 

4,80 

4.69 

4.59 

4-49 

4-39 

30 

8    0 

5.56 

5.42 

5.29 

S.16 

5.04 

4.92 

4.81 

4.70 

4.60 

4.50 

4.40 

4.31 

8    0 

30 

5-42 

S.29 

5.16 

5- 04 

4.93 

4.82 

4.71 

4.60 

4-50 

4.41 

4.32 

4.23 

30 

9    0 

5-29 

S.16 

5-04 

4.93 

4.82 

4.71 

4.61 

4-51 

4.41 

432 

4.23 

4.14 

9    0 

30 

5-17 

5-05 

4-93 

4.82 

4.71 

4.61 

4-51 

4.42 

4.32 

4.23 

4.15 

4.06 

30 

to    0 

5.05 

4.93 

4.82 

4.71 

4.61 

4-51 

4.42 

4-33 

4.24 

4.15 

4.07 

3.99 

10    0 

30 

4.94 

4-83 

4.72 

4.62 

4.52 

4.42 

4.33 

4.25 

4.16 

4.07 

4.00 

3-92 

30 

u    0 

4.83 

4.72 

4.62 

4.52 

4-43 

4.34 

4-25 

4-17 

4.08 

4.00 

im 

385 

II    0 

30 

4.72 

4.62 

452 

4-43 

4.34 

4,25 

4.17 

4.09 

4.CX) 

,  3.93 

3-^6 

3.7^^ 

30 

12     0 

4.62 

4.52 

4.43 

'1  34 

4.25 

4  17 

409 

4.01 

3?l 

3.86 

3-79 

372 

12    0 

30 

4.52 

4-43 

4-34 

4.25 

4.17 

4.09 

4.01 

3-93 

3.86 

379 

3-72 

3.65 

30 

13     0 

4-43 

4.34 

4.25 

4.17 

4.09 

4.01 

3.94 

3.86 

3.79 

3-72 

3.66 

3-59 

13    0 

30 

4-34 

4.25 

4.17 

4.09 

4.01 

3.94 

3.87 

3.79 

3.72 

3.66 

3.60 

3-53 

30 

14     0 

4-25 

4.17 

4.09 

4.01 

3.94 

387 

3.80 

3-73 

3.66 

3.60 

3.54 

3.4S 

14    0 

30 

4.17 

4.09 

4.01 

3.94 

3,87 

3-80 

HI 

3.66 

3.60 

354 

348 

3.42 

30 

15     0 

4.09 

4.01 

3' 94 

3.87 

3.80 

3.73 

3.66 

3.60 

3-54 

3.48 

3.42 

Zr.t 

15    0 

30 

4.01 

3-93 

3.86 

3.79 

3-73 

3.66 

3.60 

3  54 

3.48 

3.42 

3.36 

3-3' 

30 

16     0 

3-93 

386 

3-79 

372 

3.66 

3.60 

3.54 

3.48 

3.42 

3.36 

Z'l^ 

3.26 

16    0 

30 

3.86 

3-79 

3-72 

3.66 

3.60 

3-54 

3.48 

3.42 

3.36 

I'Z^ 

3.26 

3.21 

30 

17     0 

3-79 

372 

3.66 

3.60 

3-54 

3.48 

3.42 

3.36 

3.31 

3.26 

3.21 

3.16 

17    0 

30 

3.72 

3.65 

3.60 

3.53 

3.48 

342 

3.36 

3.31 

3.26 

3.21 

3.16 

3" 

30 

18     0 

3.65 

3-59 

3.53 

3-47 

3-42 

3.36 

3.31 

3.26 

3.21 

3.16 

3.H 

3.06 

18    0 

30 

3-59 

3-53 

3.47 

3-41 

3.36 

3.31 

z.^(> 

3.21 

3.16 

3.11 

3.06 

3.02 

30 

19     0 

3-53 

3-47 

3.41 

336 

331 

3.26 

3-21 

3.16 

3.11 

3.06 

3.02 

2.97 

19    0 

30 

3.47 

3.41 

336 

3-30 

3-25 

3.20 

3.16 

3.11 

3.06 

3.02 

2.97 

2.93 

30 

20    0 

3.41 

3.35 

3-30 

3-25 

3.20 

3.15 

3." 

306 

3.02 

2.97 

2.93 

2.89 

20    0 

30 

3.35 

3-29 

325 

3.19 

3.15 

3.10 

3.06 

3.01 

2.97 

293 

2.89 

2.S5 

30 

21     0 

3.29 

3.24 

3-19 

3.14 

310 

3.05 

3.01 

2.97 

^•93 

2.89 

2.S5 

2.81 

21    0 

30 

323 

3.18 

3.14 

3.09 

3-oS 

3.01 

2.96 

2.92 

2.88 

2.84 

2.81 

2.77 

30 

22     0 

3.18 

3.13 

3.09 

305 

3'Oi 

2.96 

2.92 

2.88 

2.84 

2.80 

2.77 

2.73 

22    0 

30 

3.13 

3.08 

3.04 

3- 00 

2.96 

2.92 

2.88 

2.84 

2.80 

2.76 

2.73 

2.69 

30 

23     0 

3.08 

3-04 

3.00 

2.95 

2.91 

2.88 

2.84 

2.80 

2.76 

2.72 

2.69 

2.65 

23    0 

30 

3.03 

2.99 

2-95 

2.91 

2.88 

2.83 

2.79 

2.75 

2.72 

2.68 

2.65 

2.61 

30 

24     0 

2.99 

2,95 

2.90 

2.86 

2.83 

2.79 

2.75 

2.71 

2.68 

2.64 

2.61 

2.58 

24    0 

30 

2.94 

2.90 

2.86 

2.82 

2.78 

2.74 

2.71 

2.67 

2.64 

2.61 

2.57 

2.54 

30 

25     0 

2.89 

2.85 

2.82 

2.78 

2.74 

2.70 

2.67 

2.64 

2.61 

2.57 

2.54 

2.51 

25    0 

30 

2.84 

2.81 

2.77 

2.73 

2,70 

2.66 

2.63 

2.60 

2.57 

2.54 

2.50 

2.47 

30 

26     0 

2,80 

2.76 

2.73 

2.69 

2.66 

2.63 

2.60 

2.57 

2.54 

2.50 

2.47 

2.44 

26    0 

30 

2.76 

2.72 

2.69 

2.65 

2.62 

2.59 

2.56 

2.53 

2.50 

2.47 

2.44 

2.41 

30 

27     0 

2.72 

2.68 

2.65 

2.62 

2.59 

2,56 

2.53 

2.50 

2.47 

2.44 

2.41 

2.38 

27    0 

30 

2.68 

2.64 

2.61 

2.58 

2-55 

2.52 

2.49 

2.46 

2.43 

2.40 

2.37 

2.34 

30 

28     0 

2.64 

2.60 

2.57 

2.54 

2.51 

2.48 

2.46 

2.43 

2.40 

2.37 

2.34 

2.31 

2i     0 

30 

2.60 

2.56 

2.53 

2.5c 

2.47 

2.45 

2.42 

2  ^9 

2.36 

2.33 

^•3J 

228 

30 

29     0 

2.56 

2.53 

2.50 

2.47 

2.44 

2.41 

2.39 

2.36 

2.33 

2.30 

2.28 

2.25 

29     0 

30 

2.52 

2.49 

2.46 

2.43 

2.41 

2.38 

2.35 

2.32 

2.30 

2.27 

2.25 

2.22 

30 

30     0 

2.49 

2.46  1 

2.43     2.40 

2.38 

2.35 

2.32 

2.29 

2,27 

2.24 

2.22 

2.20 

30     0 
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TABLE     III.— VALUES    OF    C. 


DECLINATION- 

contrary  Name  <o— LATITUDE. 

Latitude. 

• 

Latitude. 

12  6 

1230 

13  6 

13  30 

14  6 

1430 

15  6 

15  30 

16  6 

1630 

1-76 

17  30 

/' 

//  _ 

^^ 

^^ 

// 

« 

II 

H 

II 

^, 

II 

0  / 

30  0 

2.49 

2.46 

2-43 

2.40 

2.38 

2.35 

2.32 

2.29 

2,27 

2,24 

2.22 

2.20 

30  0 

30 

2.45 

2.42 

2.39 

2.37 

2.34 

2.32 

2.29 

2.26 

2.24 

2.22 

2.19 

2.17 

30 

31  0 

2.41 

2.38 

2.36 

2.33 

2.31 

2.28 

2.26 

2.23 

2.21 

2.19 

2.17 

2.14 

31  0 

30 

2.37 

2.35 

2.32 

2.30 

2.28 

2.25 

2.23 

2.20 

2,18 

2.16 

2.14 

2.12 

30 

32  0 

2.34 

2.32 

2.29 

2.27 

2.25 

2.22 

2.20 

2.17 

2.15 

2.J3 

2,11 

2.09 

32  0 

30 

2.31 

2.28 

2.26 

2,24 

2.21 

2.19 

2.17 

2.15 

2.12 

2.10 

2.08 

2,06 

30 

33  0 

2.28 

2.25 

2.23 

2.20 

2.18 

2.16 

2.14 

2.12 

2.10 

2.08 

2.06 

2.04 

33  0 

30 

2.24 

2.22 

2.20 

2.18 

2-15. 

2.13 

2. 1 1 

2.09 

2.07 

2.05 

2.03 

2.01 

30 

34  0 

2.21 

2.19 

2.17 

2.15 

2.13 

2.10 

2.08 

2.06 

2.04 

2.02 

2.00 

1.98 

34  0 

30 

2.18 

2.16 

2.14 

2.12 

2.10 

2.08 

2.05 

2.03 

2.0I 

1.99 

1.97 

1.96 

30 

35  0 

2.15 

2.13 

2.  II 

2.09 

2.07 

2.05 

2.03 

2.01 

1.99 

1.97 

1.95 

1.93 

35  0 

30 

2.12 

2.10 

2.08 

2.06 

2.04 

2.02 

2.00 

1.98 

1.96 

1.94 

1.92 

1. 91 

30 

36  0 

2.09 

2.07 

2.05 

2.03 

2.01 

1.99 

1.97 

1.95 

1.94 

1.92 

1.90 

1.88 

36  0 

30 

2.06 

2.04 

2.02 

2.00 

1.98 

1.96 

1.94 

1.93 

I.9I 

1.89 

1.87 

1.86 

30 

37  0 

2.03 

2.01 

1.99 

1.97 

1.96 

1.94 

1.92 

1.89 

1.87 

1.85 

1.83 

37  0 

30 

2.00 

1.98 

1.96 

1.95 

1.93 

I.9I 

1.89 

1.88 

1.86 

1.85 

^.83 

1. 81 

30 

38  0 

1.98 

1.96 

1.94 

1.92 

I.9I 

1.89 

1.87 

1.85 

1.84 

1.82 

I.81 

1.79 

38  0 

30 

1-95 

1.93 

1. 91 

1.90 

1.88 

1.86 

1.84 

1.83 

1.81 

1.80 

1.78 

1.77 

30 

39  0 

1.92 

1.90 

1.89 

1.87 

1.85 

1.83 

1.82 

1.80 

1.79 

1.77 

1.76 

1.74 

39  0 

30 

1.89 

1.88 

1.86 

1.84 

1.82 

1.81 

1.79 

1.78 

1.76 

1.75 

1.74 

1.72 

30 

40  0 

1.87 

1.85 

1.84 

1.82 

1.80 

1.78 

1.77 

1.75 

1.74 

1.73 

1.72 

1.70 

40  0 

30 

1.84 

1.82 

1.81 

1.79 

1.78 

1.76 

1.75 

1.73 

1.72 

1. 71 

1.69 

1.68 

30 

41  0 

1. 81 

1.80 

1.78 

1.77 

1.76 

1.74 

1-73 

1.71 

1.70 

1.68 

1.67 

1.65 

41  0 

30 

1.78 

1.77 

1.76 

1.75 

1.73 

1.72 

1.70 

1.69 

1.67 

1.66 

1.65 

1.63 

30 

42  0 

1.76 

1.75 

1.74 

1.72 

1. 71 

1.69 

1.68 

1.66 

1.65 

1.64 

1.63 

1.61 

42  0 

30 

1-73 

1.72 

1. 71 

1.70 

1.68 

1.67 

1.66 

1.64 

1.63 

1. 6a 

1. 61 

1-59 

30 

43  0 

1. 71 

1.70 

1.69 

1.67 

1.66 

1.65 

1.64 

1.62 

1.61 

1.60 

1-59 

i.57 

43  0 

30 

1.69 

1.68 

1.66 

1.65 

1.64 

1.63 

1.61 

1.60 

1.59 

1.58 

1.56 

1-55 

30 

44  0 

1.67 

1.65 

1.64 

1.63 

1.62 

1.60 

1.59 

1.58 

1.57 

1-55 

1.54 

1.53 

44  0 

30 

1.64 

1.63 

1.62 

i.6i 

1.59 

1.58 

1.57 

1.56 

'.55 

1.53 

1.52 

1.51 

30 

45  0 

1.62 

1.61 

1.60 

1.58 

1-57 

1.56 

1-55 

1.54 

1-53 

1.51 

'5° 

1.49 

45  0 

30 

1.59 

1.58 

1.57 

1.56 

1-55 

1-54 

1-53 

1.52 

1.50 

1.49 

1.48 

1.47 

30 

46  0 

1.57 

1.56 

1-55 

1.54 

1.53 

1.52 

'•5J 

1.49 

1.48 

1.47 

1.46 

1.45 

46  0 

30 

1-55 

1.54 

1-53 

1-52 

1.51 

1.50 

1.48 

1.47 

1.46 

1.45 

1.44 

1.43 

30 

47  0 

t.53 

1.52 

''5J 

1.50 

1.49 

1.47 

J. 46 

1.45 

1.44 

1.43 

1.42 

1.41 

47  0 

30 

1.50 

1.49 

1.48 

1.47 

1.46 

1-45 

1.44 

1.43 

1.42 

1.41 

1.40 

1.39 

30 

48  0 

1.48 

1.47 

1,46 

1.45 

1.44 

1.43 

1.42 

1.41 

1.41 

1.40 

1.39 

1.38 

48  0 

30 

1.46 

1.45 

1.44 

1-43 

1.42 

1.41 

1.40 

1.39 

1.39 

1.38 

^'31 

1.36 

30 

49  0 

1.44 

1-43 

1.42 

1.41 

1,40 

1.39 

138 

^'31 

1.37 

1.36 

1.35 

1.34 

49  0 

30 

1.42 

1.41 

1.40 

1.39 

1.38 

1-37 

1.36 

1.36 

1.35 

1-34 

1.33 

1.32 

30 

50  0 

1.40 

1-39 

1.38 

1.37 

1.36 

1.35 

1.35 

1.34 

1.33 

1.32 

I-3I 

1.30 

50  0 

30 

1.3^ 

1.37 

1-36 

1.35 

1-34 

1.33 

1-33 

1.32 

1.31 

1.30 

1.29 

1.28 

30 

51  0 

1-36 

1-35 

1.34 

1-33 

1.32 

1.31 

I-3I 

1.30 

1.29 

1.28 

1.27 

1.26 

51  0 

30 

1.34 

1-33 

1.32 

1.31 

1.30 

1.29 

1.29 

1.28 

1.27 

1.26 

1-25 

1.25 

30 

52  0 

1.32 

1. 31 

'•^2 

1.29 

1.28 

1,27 

1.27 

1.26 

1.25 

1.24 

1.24 

1.23 

52  0 

30 

1.30 

1.29 

1.28 

1.27 

1.26 

1.26 

1.25 

1.24 

1.23 

1.23 

1.22 

1. 21 

30 

53  0 

1.28 

1.27 

1,26 

1.25 

1.25 

1.24 

1-23 

1.22 

1.22 

I.2I 

1.20 

1. 19 

53  0 

30 

1.26 

1.2s 

1.24 

1.23 

1.23 

1.22 

1. 21 

1.20 

1.20 

1. 19 

1.18 

1. 18 

30 

54  0 

1.24 

1.23 

1.22 

1. 21 

1. 21 

1.20 

1.19 

1. 18 

1. 18 

I.I7 

1.17 

1.16 

54  0 

30 

1.22 

1. 21 

1.20 

1. 19 

1. 19 

1. 18 

1. 17 

1. 16 

1. 16 

I.I5 

1. 15 

1. 14 

30 

55  0 

1.20 

1. 19 

1. 18 

1.17 

1.17 

1.16 

1. 16 

1. 14 

1. 14 

1. 13 

113 

1. 12 

55  0 

30 

1.18 

1.17 

1. 16 

1.16 

1. 15 

1. 14 

1. 14 

1. 13 

1. 12 

1. 12 

I.II 

I.II 

30 

56  0 

m6 

1. 15 

1. 15 

1. 14 

I- 13 

1. 12 

1. 12 

I.II 

I.II 

1. 10 

I.IO 

r.09 

56  0 

30 

1. 14 

I- 13 

1. 13 

1. 12 

I.II 

I.II 

1. 10 

1. 10 

1.09 

1.08 

1.08 

1.07 

30 

57  0 

1. 12 

I. II 

i.ii 

1. 10 

1. 10 

1.09 

1.09 

1.08 

1.07 

1.06 

1.06 

1.05 

57  0 

30 

1. 10 

1.09 

1.09 

1.08 

i.o8 

1.07 

1.07 

1.06 

1.05 

1.05 

1.04 

1.04 

30 

58  0 

1.08 

1.07 

1.07 

1.06 

1.06 

1.05 

1.05 

1.04 

1.04 

1.03 

1.03 

1.03 

58  0 

30 

1.06 

1.06 

1.05 

i.os 

1.04 

1.04 

1.03 

1.03 

1.02 

1.02 

I.OI 

I.OI 

30 

59  0 

1.05 

1.04 

1.04 

1.03 

1.03 

1.02 

1.02 

I.OI 

I.OI 

I.OO 

1,00 

0.99 

59  0 

30 

1.03 

1.02 

1.02 

I.OI 

I.OI 

I.OO 

I.OO 

0.99 

0.99 

0.98 

0.98 

0.97 

30 

60  0 

I.OI 

I.CX) 

I.OO 

0.99 

0.99 

0,98 

0.98 

0.97 

0.97 

0.96 

0.96 

0.9s 

60  0 
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TABLE    III.— VALUES    OF    C. 


DECIANATION— contrary  Name  to— LATITUDE. 

Latitude. 

Latitude. 

18  6 

18  30 

19  0 

1930 

20  6 

20  30 

21  6 

21  30 

22  6 

22  30 

230 

23  30 

o    o 

6.04 

5.87 

5.70 

5-54 

S.39 

5-25 

5.'i2 

4.99 

4.86 

4.74 

4-63 

4'52 

0    0 

30 

5.89 

5.72 

5.56 

5.41 

5-27 

5.14 

5.01 

4.88 

4.76 

4.64 

4-53 

4.43 

30 

I    0 

5-73 

5.S8 

5-43 

5.28 

5.15 

5.02 

4.89 

4.77 

4.66 

4.55 

4.44 

4-34 

I     0 

30 

5.60 

5.45 

5.30 

5-17 

5.04 

4.91 

479 

4.68 

4.57 

4.46 

4.35 

4.26 

30 

2    0 

546 

5-31 

5.18 

5.0s 

4.92 

4.80 

4.69 

4.58 

4-47 

4.37 

4.27 

4.18 

2    0 

30 

5.33 

5.19 

5.06 

4-94 

4.82 

471 

4.60 

4-49 

4.39 

4.29 

4.19 

4.11 

30 

3    0 

5.20 

507 

4.95 

4.83 

472 

4.61 

4-50 

4.40 

4.30 

4.21 

4.12 

4.03 

3    0 

30 

5.08 

4.96 

4.84 

473 

4.62 

4.52 

4.41 

4.32 

4.22 

4.13 

4.04 

3.96 

30 

4    0 

4.97 

4.86 

474 

4.63 

4.53 

4.42 

4.33 

4.23 

'  4.14 

r^ 

3-97 

389 

4     0 

30 

4.87 

475 

4.64 

4.54 

4.43 

4.34 

4.25 

4^08 

4.06 

390 

383 

30 

5    0 

4.76 

4.65 

4.55 

4.45 

4.35 

4.26 

4-17 

3.99 

3.91 

384 

376 

5    0 

30 

4.66 

4.56 

4.46 

4.36 

4.27 

4.18 

4.09 

4.01 

392 

3.85 

377 

370 

30 

6    0 

4.57 

4.46 

^•37 

4.28 

4.19 

4.10 

4.02 

3.94 

3.86 

378 

371 

3.64 

6    0 

30 

4-47 

4.38 

4.28 

4.19 

4.11 

4-03 

3.95 

H^ 

3.79 

372 

3.65 

3.58 

30 

7    0 

4-39 

4.29 

4.20 

4.1 1 

4-03 

3.95 

3.88 

3.80 

373 

3.66 

3  59 

352 

7    0 

30 

4.30 

4.21 

4.12 

4.04 

3.96 

3.88 

3.80 

373 

3.66 

3.60 

3-53 

347 

30 

8    0 

4.22 

4.13 

4.05 

3.97 

3.89 

3.81 

Hi 

3.67 

3.61 

3*54 

3.48 

341 

8    0 

30 

4.14 

4.06 

3.98 

3.90 

3.82 

375 

3.68 

3.62 

3.55 

3.48 

342 

336 

30 

9    0 

4.06 

3.98 

3.91 

3.83 

376 

3-69 

3.62 

3.55 

3.49 

3.43 

3^37 

3.31 

9    0 

30 

3.99 

3.91 

3.84 

376 

3.69 

3^63 

3.56 

3-50 

3.43 

3.37 

332 

3.26 

30 

10    0 

392 

384 

377 

3.69 

3.63 

3-57 

3-5' 

3.44 

3.38 

3.32 

3-27 

3-21 

10    0 

30 

^-^1 

377 

370 

3.63 

3-57 

3.51 

3.45 

3.39 

3-33 

3-27 

3-22 

316 

30 

II     0 

378 

3.71 

3.64 

3.58 

3.52 

3.46 

3-40 

3-34 

3.28 

3.22 

3.17 

312 

II     0 

30 

3.71 

3-64 

3.58 

3.52 

3.46 

3.40 

3-34 

3.28 

3.23 

3.17 

3.12 

307 

30 

12    0 

365 

3.59 

3.53 

3-47 

3.41 

3.35 

3.29 

3.23 

3.18 

3-13 

3.08 

303 

12    0 

30 

3-59 

3.53 

3-47 

3.41 

3.35 

3.29 

3.24 

3.18 

3-^3 

3,08 

304 

2.99 

30 

13    0 

3-53 

3.47 

3.41 

3.35 

3-30 

324 

3.19 

3.14 

3-09 

3-04 

300 

2.95 

13    0 

30 

3.47 

3.41 

3-36 

3.30 

325 

3-19 

3.14 

3.09 

3-05 

3.00 

2.95 

2.91 

30 

14    0 

342 

3.36 

331 

3-25 

3-20 

3.15 

3.10 

3.05 

3.01 

2.96 

2.91 

2.87 

14    0 

30 

3.36 

3.31 

3.26 

3.20 

315 

3.10 

3-05 

3.01 

2.96 

2.92 

2.87 

2.83 

30 

IS    0 

3.31 

3.26 

3.21 

3.16 

3" 

3.06 

301 

2.96 

2.92 

2.88 

2.84 

2.79 

15    0 

30 

3.26 

3-21 

3.16 

3.' I 

3.06 

3.01 

2.97 

2.92 

2.88 

2.84 

2.80 

2.76 

30 

16    0 

3-21 

3.16 

3.11 

3.06 

3.02 

2.97 

2.93 

2.88 

2,84 

2.80 

2.76 

2.72 

16    0 

30 

3.16 

3.11 

3.06 

3.02 

2.97 

2.93 

2.89 

2.84 

2.80 

2.76 

2,72 

2.69 

30 

17    0 

3." 

3.06 

3.02 

2.97 

2.93 

2.89 

2.85 

2.8f 

2.77 

2.73 

2.69 

2.65 

17    0 

30 

3-o6 

3.02 

2.97 

2.93 

2.89 

2.85 

2.81 

277 

273 

2.69 

2.65 

2.62 

30 

18    0 

3.02 

2.97 

2.93 

2.89 

2.85 

2.81 

277 

273 

2.69 

2.65 

2.62 

2.58 

18    0 

30 

2.97 

2.93 

2.89 

2.85 

2.81 

2.77 

273 

2.69 

2.6s 

2.62 

2.58 

2-55 

30 

19    0 

2.93 

2.89 

2.85 

2.81 

2.77 

273 

2.70 

2.66 

2.62 

2.58 

2.55 

2.52 

19    0 

30 

2.89 

2.85 

2.81 

277 

273 

2.70 

2.66 

2.62 

2.59 

2-55 

2.52 

2.49 

30 

20    0 

2.85 

2.81 

2.77 

273 

2.70 

2.66 

2.63 

2.59 

2.56 

2.52 

2.49 

2.46 

20    0 

30 

2.81 

2.77 

273 

2.70 

2.66 

2.63 

2.59 

2.56 

2.52 

2.49 

2.46 

243 

30 

21    0 

2.77 

273 

2.70 

2.66 

2.63 

2,59 

2.56 

2.52 

2.49 

2.46 

243 

2.40 

21    0 

30 

2.73 

2.69 

2.66 

2.62 

2.59 

2.56 

2.52 

2.49 

2.46 

2.43 

2.40 

2.37 

30 

22    0 

2.69 

2.65 

2.62 

2.59 

2.56 

2.52 

2.49 

2.46 

2.43 

2.40 

2-37 

2.34 

22    0 

30 

2.65 

2.62 

2.58 

2.55 

2.52 

2.49 

2.46 

2.43 

2.40 

2.37 

2,34 

2.31 

30 

23    0 

2.62 

2.58 

2.55 

2.52 

2.49 

2.46 

2.43 

2.40 

2.37 

2.34 

2.31 

2.28 

23    0 

30 

2.58 

2.55 

2.52 

2.49 

2.46 

2.43 

2.40 

2.37 

2.34 

2.31 

2.28 

2.26 

30 

24    0 

2.55 

2.52 

2.49 

2.46 

2.43 

2.40 

2-37 

2.34 

2.31 

2.28 

2.26 

2.23 

24    0 

30 

2.51 

2.48 

2.45 

2.42 

2.39 

2.36 

2.34 

2.31 

2.28 

2.26 

2.23 

2.20 

30 

25    0 

2.48 

2.45 

2.42 

2.39 

2.36 

2.33 

2.31 

2.28 

2.26 

2.23 

2.20 

2.17 

25    0 

30 

2.45 

2.42 

2.39 

2.36 

2.33 

2.31 

2.28 

2.25 

2.23 

2.20 

2.17 

2.15 

30 

26    0 

2.42 

2.39 

2.36 

2.33 

2.31 

2.2S 

2.2s 

2.22 

2.20 

2.17 

2.15 

2.12 

26    0 

30 

2.38 

2.35 

2.33 

2.30 

2.28 

2.25 

2.22 

2.20 

2.17 

2.15 

2.12 

2.10 

30 

27    0 

2.35 

2.32 

2.30 

2.27 

2.25 

2.22 

2.20 

2.17 

2.15 

2.12 

2.10 

2.08 

27    0 

30 

2.32 

2.29 

2.27 

2.24 

2.22 

2.19 

2.17 

2.14 

2.12 

2.10 

2.07 

2.05 

30 

28    0 

2.29 

2.26 

2.24 

2.21 

2.19 

2.16 

2.14 

2.12 

2.10 

2.07 

2.05 

2.03 

28    0 

30 

2.26 

2.23 

2.21 

2.18 

2.16 

2.14 

2.1 1 

2.09 

2.07 

2.05 

2.03 

2.00 

30 

29    0 

2.23 

2.20 

2.18 

2.16 

2.14 

2. 1 1 

2.09 

2.07 

2.05 

2.03 

2.0 1 

1.98 

29    0 

30 

2.20 

2.18 

2.IS 

2.13 

2,11 

2.09 

2.06 

2.04 

2.02 

2.00 

1.98 

1.96 

30 

30    0 

2.18 

2.15 

2.13. 

2. 1 1 

2.09 

2.07 

2.04 

2.02 

2.00 

1.98 

1.96 

1.94 

30    0 
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TABLE 

III 

.—VALUES 

OF    C. 

DECLINATION— conirar^  Name  <o— LATITUDK 

Latitude. 

Latitada. 

18  6 

18  30 

19   6 

19  30 

20  6 

2030 

21  6 

2130 

22  6 

22  30 

23  6 

23  30 

/«  _ 

M 

^^ 

u 

II 

II 

u 

II  . 

e          / 

30    0 

2.18 

2.IS 

2''i3 

2. 1 1 

2'o9 

2.07 

2.04 

2.02 

2.00 

K98 

1.96 

i''94 

30        0 

30 

2.15 

2.13 

2.10 

2.08 

2.06 

2.04 

2.01 

1.99 

1.97 

1.95 

1.93 

1. 91 

30 

31     0 

2.12 

2.10 

2.08 

2.06 

2.04 

2.CI 

1.99 

1.97 

1.95 

1.93 

1.91 

1.89 

31         0 

30 

2.09 

2.07 

2.05 

2.03 

2.01 

1.99 

1.97 

1.95 

1^93 

1.91 

1.89 

1.87 

30 

32     0 

2.07 

2.05 

2.03 

2.01 

1.99 

1.97 

1.95 

1.93 

1.91 

1.89 

1,87 

1.85 

32        0 

30 

2.04 

2.02 

2.00 

1,98 

1.96 

1.94 

1.92 

1.90 

1.88 

1.86 

1.85 

1,83 

30 

33     0 

2.02 

2.00 

1.98 

1.96 

1.94 

1.92 

1.90 

1.88 

1.86 

1.84 

1.83 

1. 81 

33    0 

30 

1-99 

1.97 

1-95 

1.93 

1.91 

1,90 

1.88 

1.86 

1.84 

1.82 

1.80 

1.78 

30 

34    0 

1.96 

1.94 

1.93 

1.91 

1.89 

1.87 

1.86 

1.84 

1.82 

1.80 

1.78 

1.76 

34    0 

30 

1.94 

1.92 

1.89 

1.87 

1.85 

1.83 

1.82 

1.80 

1.78 

1.76 

1-75 

30 

35    0 

1.92 

1.90 

1.88 

1.86 

1.85 

1.83 

1.81 

1.79 

1.78 

1.76 

1.75 

1.73 

35    0 

30 

1.89 

1.87 

1.85 

1.84 

1.82 

I.81 

1.79 

1.77 

1.76 

1.74 

1.73 

1. 71 

30 

36    0 

1.87 

1.85 

1.83 

1.81 

1.80 

1.78 

1.77 

1.75 

1.74 

1.72 

1. 71 

1.69 

36    0 

30 

1.84 

1.83 

1. 81 

1.79 

1.78 

1.76 

1.75 

1.73 

1.72 

1.70 

1.69 

1.67 

30 

37    0 

1.82 

1.80 

1.79 

1.77 

1.76 

1.74 

1.73 

i»7i 

1.70 

1.68 

1.67 

1.65 

37    0 

30 

1.79 

1.78 

1.76 

1.75 

1.73 

1.72 

1.71 

1.69 

1.68 

1.66 

1.65 

1.63 

30 

38    0 

1.77 

1-75 

1.74 

1.72 

1.71 

1.70 

1.69 

1.67 

1.66 

1.64 

1.63 

1.61 

38    0 

30 

1-75 

1-73 

1.72 

'•Z? 

1.69 

1.68 

1.66 

1.65 

1.64 

1.62 

1.61 

1-59 

30 

39    0 

1.73 

1. 71 

1.70 

1.68 

1.67 

1.65 

1.64 

163 

1.62 

1.60 

1.59 

1-57 

39    0 

30 

1.71 

1.69 

1.68 

1.66 

1.65 

1.64 

1.62 

1.61 

1.60 

1.58 

1.57 

1-55 

30 

40    0 

1.69 

1.67 

1.66 

1.64 

1.63 

1.62 

1.61 

1.59 

1.58 

1.56 

1-55 

1.54 

40    0 

30 

1.66 

1.65 

1.64 

1.62 

1.61 

1.60 

1.59 

1.57 

1.56 

1.54 

1-53 

1.52 

30 

41    0 

1.64 

1.63 

1.62 

1.60 

1.59 

1.58 

1-57 

1-55 

1-54 

1.53 

1.52 

1.50 

41     0 

30 

1.62 

1.61 

1.60 

1.58 

1.57 

1.56 

1-55 

1.54 

1.52 

I-5I 

1.50 

1.48 

30 

42    0 

1.60 

1.59 

1.58 

1.56 

1-55 

>  54 

1.53 

1-52 

I-5I 

1.50 

1.48 

1.47 

42    0 

30 

1.58 

1-57 

1,56 

1.54 

1.53 

152 

•.51 

1.50 

1.49 

1.48 

1.46 

1.45 

30 

43    0 

1.56 

1.55 

I.S4 

1.52 

1-51 

1.50 

1.49 

1.48 

1.47 

1.46 

1.45 

1.44 

43    0 

30 

1.54 

1-53 

1.52 

1.51 

1.49 

1.48 

1.47 

1.46 

1.45 

1.44 

1.43 

1.42 

30 

44    0 

1.52 

1.51 

'•52 

1.49 

1.48 

1.46 

1-45 

1.44 

1-43 

1.42 

1.41 

1.40 

44    0 

30 

1.50 

1.49 

1.48 

1.47 

1.46 

1-45 

1.43 

1.42 

1.41 

1.41 

1.39 

1.38 

30 

45    0 

1.48 

1.47 

1.46 

1.45 

1.44 

1.43 

1.42 

1. 41 

1.40 

1.39 

1.38 

1-37 

45    0 

30 

1.46 

I.4S 

1.44 

1.43 

1.42 

1.41 

1.40 

1-39 

1.38 

1.37 

1.36 

1-35 

30 

46    0 

1.44 

1.43 

1.42 

1.41 

1.40 

1.39 

1.38 

1.37 

1.36 

1-35 

1.34 

1.33 

46    0 

30 

1.42 

1.41 

1.40 

1.39 

1.38 

1.37 

1.36 

1.35 

1.34 

^-ZZ 

1-33 

1.31 

30 

47    0 

(.40 

1.39 

1.39 

1.38 

1.37 

1.36 

i-35 

1.34 

1.33 

1.32 

I-3I 

1.30 

47    0 

30 

1.38 

1.38 

1.37 

1.36 

1.35 

1.34 

1.33 

1.32 

1.31 

1.30 

1.29 

1.28 

30 

48    0 

1.37 

1.36 

1.35 

1.34 

1.33 

1.32 

1.31 

1.30 

1.30 

1.29 

1.28 

1.27 

48    0 

30 

1-35 

1.34 

1.33 

1.32 

1.31 

1.30 

1.29 

1.29 

1.28 

1.27 

1.26 

1.25 

30 

49    0 

1.33 

1.32 

1.31 

1.30 

1,30 

1.29 

1.28 

1.27 

1.26 

1.25 

1.25 

1.24 

49    0 

30 

1. 31 

1.30 

1.29 

1.29 

1.28 

1.27 

1.26 

1.25 

1.24 

1.24 

1.23 

1.22 

30 

50    0 

1.29 

1.28 

1.28 

1.27 

1.26 

1. 25 

1.25 

1.24 

1.23 

1.22 

1.21 

1.20 

50    0 

30 

1.27 

1.27 

1.26 

1.25 

1.24 

1.24 

1.23 

1.22 

1. 21 

1. 21 

1. 19 

1.18 

30 

51    0 

1.26 

1.25 

1.24 

1.23 

1.23 

1.22 

1. 21 

1.20 

1.20 

1.19 

1. 18 

1. 17 

51    0 

30 

1.24 

1.23 

1,22 

1.22 

1. 21 

1.20 

1.19 

1.19 

1. 18 

1.17 

1.16 

I.I5 

30 

52    0 

1.22 

1.21 

1.21 

1.20 

1.19 

1.18 

1.18 

1.17 

1.17 

1. 16 

1.15 

1.14 

52    0 

30 

1.20 

1.20 

1.19 

1. 18 

1. 17 

1. 17 

1. 16 

1.16 

I- 15 

1. 14 

1.14 

1. 12 

30 

53    0 

1. 19 

1.18 

1,17 

1. 16 

1. 16 

115 

1. 15 

1. 14 

1.13 

I.I3 

1. 12 

I.II 

53    0 

30 

1. 17 

1. 16 

i-'5 

1.15 

1. 14 

1. 14 

1.13 

1. 12 

I.II 

i.ii 

1. 10 

1. 10 

30 

54    0 

I-I5 

1. 14 

1. 14 

1.13 

1. 13 

1. 12 

1.12 

I.II 

1. 10 

1.09 

1.09 

1.08 

54    0 

30 

I-I3 

1. 13 

1.12 

1. 12 

I.II 

I.II 

1. 10 

1.09 

1.08 

1.08 

1.07 

1.07 

30 

55    0 

1. 12 

I. II 

i.ii 

1. 10 

1. 10 

1.09 

1.08 

I.07 

1.07 

1.06 

1.06 

1.05 

55    0 

30 

1. 10 

1. 10 

1,09 

1.08 

1.08 

1.07 

1.06 

1.06 

1.05 

1.05 

1.04 

1.04 

30 

56    0 

1.09 

1.08 

1.07 

1.06 

1.06 

1.05 

1.05 

1.04 

1.04 

1.03 

1.03 

1.02 

56    0 

30 

1.07 

1.06 

1.05 

1.05 

1.04 

1.04 

1.03 

1.03 

1. 02 

1.02 

I.OI 

I.OI 

30 

57    0 

1.05 

1.04 

1.04 

1.03 

1.03 

1.02 

1.02 

I.OI 

I.OI 

I.OO 

I.OO 

0.99 

57    0 

30 

1.03 

1.03 

1. 02 

1.02 

I.OI 

I.OI 

I.OO 

I.OO 

0.99 

0.99 

0.98 

0.98 

30 

58    0 

1.02 

1,01 

I.OI 

I.OO 

IXXD 

0.99 

0.99 

0.98 

0.98 

0.97 

0.97 

0.96 

58    0 

30 

I.OO 

I.OO 

0.99 

0.99 

0.98 

0.98 

0.97 

0.97 

0.96 

0.96 

0.95 

0.95 

30 

59    0 

0.99 

0.98 

0.98 

0.97 

0.97 

0.96 

0.96 

0.95 

0-95 

0.94 

0,94 

0.93 

59    0 

30 

0.97 

0.97 

0.96 

0.96 

0.95 

0.95 

0.94 

0.94 

0.93 

0.93 

0.92 

0.92 

30 

60    0 

0.95 

0.95 

0.95 

0.94 

0.94 

0.93 

0.93 

0.93 

0.92 

0.91 

0.91 

0.90 

60   0 
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TABLE    III.— VALUES    OF    C. 


DECLINATION— om^rory  Name  to— LATITUDE. 

Latitude. 

Latitude. 

24 

213'0 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

, 

II 

u 

// 

II 

'' 

II 

u 

1 

II 

u 

II 

u 

o 

4.41 

4.31 

4.21 

4.03 

3.85 

3-69 

3.54 

3.40 

3.27 

3.14 

3-02 

2.91 

*o 

X 

4.24 

4.  IS 

4.06 

3.89 

3.73 

3.58 

3.43 

3.30 

3.18 

3.06 

2.94 

2.84 

I 

2 

4.09 

4.00 

3.92 

3.76 

3.61 

3.47 

Z-ll 

3.21 

3.09 

2.98 

2.87 

2.77 

2 

3 

3-95 

3.87 

3-79 

3.64 

3.49 

3.36 

3.24 

3.12 

3.01 

2.90 

2.80 

2.70 

3 

4 

^\' 

3.73 

3.66 

3.52 

3.39 

3.26 

3.15 

3.03 

2.93 

2.83 

2-73 

2.64 

4 

5 

3.69 

3.62 

3-55 

3.41 

3.29 

3.17 

3.06 

2.95 

2.85 

2.76 

2.66 

2.58 

5 

6 

3.57 

3.50 

3-44 

3-31 

3.19 

3.08 

2.98 

2.88 

2.78 

2.69 

2.60 

2.52 

6 

7 

3.46 

3-39 

Z'ZZ 

3.22 

3.11 

3-00 

2.90 

2.80 

2.71 

2.63 

2.54 

2.46 

7 

8 

3.35 

3.29 

3-24 

3.13 

3.02 

2.92 

2.83 

2.74 

2.65 

2.57 

2.49 

2.41 

8 

9 

3-25 

3.19 

3.14 

3.04 

2.94 

2.85 

2.76 

2.67 

2.59 

2.51 

2-43 

2.36 

9 

10 

3.16 

3." 

3.06 

2.96 

2.86 

2.77 

2.69 

2.61 

2.53 

2.45 

2.38 

2.31 

10 

II 

3.07 

3.02 

2.97 

2.88 

2.79 

2.70 

2.62 

2.54 

2.47 

2.40 

2.33 

2.26 

II 

12 

2.99 

2.94 

2.89 

2.80 

2.72 

2.64 

2.56 

2.49 

2.41 

2.34 

2.28 

2.21 

12 

13 

2.90 

2.86 

2.82 

2.73 

2.65 

2.57 

2.50 

2.43 

2.36 

2.29 

2.23 

2.17 

13 

H 

2.83 

2.78 

2.74 

2.66 

2.59 

2.51 

2.44 

2.38 

2.31 

2.25 

218 

2.13 

H 

15 

2.75 

2.71 

2.67 

2.60 

2.53 

2.46 

2.39 

2.32 

2.26 

2.20 

2.14 

2.08 

15 

i6 

2.68 

2.64 

2.61 

2.54 

2.47 

2.40 

2.33 

2.27 

2.21 

2,15 

2.10 

2.04 

16 

'7 

2.61 

2.57 

2.54 

2.47 

2.41 

2.34 

2.28 

2.22 

2.17 

2.II 

2.06 

2.00 

17 

i8 

2.55 

2.51 

2.48 

2.42 

2.35 

2.29 

2.23 

2.18 

2.12 

2.07 

2,02 

1.96 

18 

19 

2.49 

2.45 

2.42 

2.36 

2.30 

2.24 

2.18 

2.13 

2.08 

2.03 

1.98 

1.93 

'9 

20 

2.43 

2.39 

2.36 

2.31 

2.25 

2.19 

2.14 

2.09 

2.04 

i.99 

1.94 

^•f? 

20 

21 

2.37 

2.34 

2.31 

2.25 

2.20 

2.14 

2.09 

2.04 

1.99 

1-95 

1.90 

1.86 

21 

22 

2.31 

2.28 

2.26 

2.20 

2.15 

2.10 

2.05 

2.00 

1-95 

1.91 

1.86 

1.82 

22 

23 

2.26 

2.23 

2.20 

2.15 

2.10 

2.05 

2.01 

1.96 

1.91 

1.87 

1.83 

1.78 

23 

24 

2.21 

2.18 

2.15 

2.10 

2.06 

2.01 

1.96 

1.92 

1.88 

1.83 

1.79 

1.75 

24 

25 

2.1S 

2.13 

2.11 

2.05 

2.01 

1.97 

1.92 

1.88 

1.84 

1,80 

1.76 

1.72 

25 

26 

2.10 

2.08 

2.06 

2.01 

1.97 

1-93 

1.88 

1.85 

1.81 

1.76 

1.72 

1.69 

26 

27 

2.06 

2.03 

2.01 

1.97 

1.93 

1.89 

1.85 

1.81 

1.77 

1.73 

1.69 

1.66 

27 

28 

201 

1.98 

1.96 

1.92 

1.89 

1.85 

1.81 

1.77 

1.73 

1.70 

1.66 

1.63 

28 

29 

1.96 

1.93 

1.91 

1.88 

1.8s 

1.81 

1.77 

1.74 

1.70 

1.67 

1.63 

1.60 

29 

30 

1.92 

1.89 

1.87 

1.84 

1.81 

1.77 

1.74 

1.70 

1.66 

1.63 

1.60 

1-57 

30 

31 

1.88 

1.85 

1.83 

1.80 

1.77 

1.73 

1.70 

1.66 

1.63 

1.60 

1.57 

1-54 

31 

32 

1.83 

1.81 

1.79 

1.76 

1.73 

1.70 

1.67 

1.63 

1,60 

1-57 

1-54 

I-5I 

32 

33 

1.79 

1.77 

1.75 

1.72 

1.69 

1.66 

1.63 

1.60 

1-57 

1.54 

i«5i 

1.48 

33 

34 

1.75 

^'11 

1.71 

1.68 

1.65 

1.63 

1.60 

».57 

1-54 

'•5i 

1.48 

1.46 

34 

35 

1.71 

1.69 

1.67 

1.65 

1.62 

1-59 

1.57 

1-54 

I-5I 

1.48 

1-45 

1.43 

35 

36 

1.68 

1.66 

1.64 

1.61 

1.58 

1.56 

1.53 

1.51 

1.48 

1.45 

1.43 

1.40 

36 

37 

1.64 

1.62 

1.60 

1.58 

1.55 

1.53 

1.50 

1.48 

1.45 

1.42 

1.40 

1.38 

37 

38 

1.60 

1.58 

1.57 

1.54 

1.52 

1.49 

1.47 

1.45 

1.42 

1.40 

^■n 

1.35 

38 

39 

1.56 

1.54 

1.53 

1.51 

1.49 

1.46 

1.44 

1.42 

1.39 

1-37 

1.35 

1.33 

39 

40 

1.53 

I-5I 

1.50 

1.48 

1.46 

1.43 

1.41 

1.39 

1.36 

1.34 

1.32 

1.30 

40 

41 

1.49 

1.47 

1.46 

1.44 

1.42 

1.40 

1.38 

1.36 

^'ZZ 

I-3I 

1.29 

1.27 

41 

42 

1.46 

1.44 

1.43 

1.41 

1.39 

1.37 

1.35 

1.33 

1.31 

1.29 

1.27 

1.24 

42 

43 

1.43 

1.41 

1.40 

1.38 

1.36 

1.34 

1.32 

1.30 

1.28 

1.26 

1.24 

1.22 

43 

44 

1.39 

1.38 

1-37 

1.35 

1.33 

1.31 

1.29 

1.27 

1.25 

1.23 

1.22 

1.19 

44 

45 

1.36 

1-34 

1.33 

1.32 

1.30 

1.28 

1.26 

1.24 

1.22 

1. 21 

1,19 

1.17 

45 

46 

1.32 

131 

1.30 

1.29 

1.27 

1.25 

1.23 

1.21 

1.20 

1.18 

1.17 

115 

46 

47 

1.29 

1.28 

1.27 

1.26 

1.24 

1.22 

1.20 

1.19 

1. 17 

1.16 

1. 14 

1. 12 

47 

48 

1.26 

1.25 

1.24 

1.23 

1.21 

1.20 

1.18 

1. 16 

1.14 

1.13 

1.12 

I.IO 

48 

49 

1.23 

1.22 

1.21 

1.20 

1.18 

1.17 

I-I5 

1. 13 

1. 12 

I.II 

1.09 

1.08 

49 

50 

1.20 

1.19 

1.18 

1.16 

1.15 

1.14 

1. 12 

i.ii 

1.09 

i.oS 

1.06 

1.05 

50 

5^ 

1.17 

1.16 

115 

1.13 

1.12 

i.ii 

I.IO 

1.08 

1.06 

1.06 

1.04 

1.03 

51 

52 

1.14 

1.13 

1. 12 

1. 10 

1.09 

1.08 

1.07 

1.05 

1.04 

1.03 

1.02 

I.OO 

52 

53 

I. II 

1. 10 

1.09 

1.07 

1.06 

1.06 

1.04 

1.03 

I.OI 

1. 01 

0.99 

0.98 

53 

54 

1.08 

1.07 

1.06 

1.04 

1.03 

1.03 

1.02 

I.OO 

0.99 

0.98 

0.97 

0.96 

54 

55 

1.05 

1.04 

1.03 

1.02 

I.OI 

I.OO 

0.99 

0.98 

0.97 

0.96 

0.94 

0.93 

55 

56 
57 
58 
59 
60 

1.02 
0.99 
0.96 
0.93 
0.90 

I.OI 

0.98 

0-9S 
0.92 

0.89 

1. 00 
0.97 

0.95 
0.92 

0.89 

0.99 
0.96 
0.94 
0.91 

0.88 

0.98 
0.95 

0.93 
0.90 

0.88 

0.97 

0.95 
0.92 
0.89 

0.87 

0.97 
0.94 
0.91 
0.88 

0.86 

0.95 
0.93 
0.90 
0.87 

0.85 

0.94 
0.92 
0.89 
0.86 

0.93 
0.91 

0.88 

0.92 

o.«9 

0.91 

56 
57 
S8 
59 
60 

0.88 
0.86 
0.84 

0.81 

0.86 
0.84 

0.82 

0.85 
0.83 

0.84 

Below 
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TABLE    III.— VALUES    OF    C. 


Latitude. 

DECLINATION— contrary  Xame 

<o-LATITUDE. 

Latitude. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

o 
O 

2'80 

2."70 

2'.'6l 

2."5I 

2"42 

2i34 

2:26 

2!'l8 

2.10 

2'.03 

1:96 

.■.90 

0 

0 

I 

2.74 

2.64 

2.55 

2.46 

2.37 

2.29 

2.21 

2.14 

2.07 

2.00 

1.93 

1.86 

I 

2 

2.67 

2.58 

2.49 

2.41 

2.32 

2.25 

2.17 

2.10 

2.03 

1.96 

1.90 

1.83 

2 

3 

2.61 

2.52 

2.44 

2.36 

2.28 

2.20 

2.13 

2.06 

1.99 

1.93 

1.87 

1.80 

3 

4 

2.55 

2.47 

2.38 

2.31 

2.23 

2.16 

2.09 

2.02 

1.96 

'•2? 

1.84 

1.78 

4 

^ 
J 

2.49 

2.41 

2-33 

2.26 

2,19 

2.12 

2.05 

1.99 

1.92 

1.86 

1. 81 

1.75 

5 

6 

2.44 

2.36 

2.29 

2.22 

2.15 

2.08 

2.01 

1-95 

1.89 

1.83 

1.78 

1.72 

6 

7 

2.39 

2.31 

2.24 

2.17 

2.  II 

2.04 

1.97 

1.92 

1.86 

1.80 

1-75 

1.70 

7 

8 

2.34 

2.26 

2.20 

2.13 

2.07 

2.00 

1.94 

1.89 

1.83 

1.77 

1.72 

1.67 

8 

9 

2.29 

2.22 

2.15 

2.09 

2.03 

1.97 

1. 91 

1.85 

1.80 

1-75 

1.70 

1.64 

9 

10 

2.24 

2.17 

2,11 

2.05 

1.99 

1-93 

1.87 

1.82 

1.77 

1.72 

1.67 

1.62 

10 

II 

2.19 

2.13 

2.07 

2.01 

..96 

1.90 

1.84 

1.79 

1.74 

1.69 

1.64 

r6o 

II 

12 

2.15 

2.09 

2.03 

1.98 

1.92 

1.87 

1. 81 

1.76 

1. 71 

1.67 

1.62 

1-57 

12 

13 

2.H 

2.05 

1.99 

1.94 

1.89 

1.83 

1.78 

1.74 

1.69 

1.64 

1.60 

1-55 

13 

14 

2.07 

2.01 

1.96 

1. 91 

1.85 

1.80 

1-75 

1.71 

1.66 

1.62 

1-57 

1-53 

14 

15 

2.03 

1.97 

1.92 

1.87 

1.82 

1.77 

1.72 

1.68 

1.63 

1.59 

1-55 

I-5I 

15 

i6 

1.99 

1.94 

1.89 

1.84 

1.79 

1.74 

1.69 

1.65 

1.61 

1.57 

1-53 

1.48 

16 

17 

1-95 

1.90 

1.85 

1.81 

1.76 

1.71 

1.67 

1.63 

1.58 

1.54 

1.50 

1.46 

17 

i8 

1.92 

1.87 

1.82 

1.77 

1.73 

1.69 

1.64 

1.60 

1.56 

1.52 

1.48 

1.44 

18 

19 

1.88 

1.83 

1.79 

1.74 

1.70 

1.66 

1.62 

1.58 

1.54 

1.50 

1.46 

1.42 

19 

20 

1.85 

1.80 

1.76 

1. 71 

1.67 

1.63 

1-59 

'■55 

1-5' 

1.48 

1.44 

1.40 

20 

21 

1. 81 

1.77 

1-73 

1.69 

1.64 

1.60 

1.56 

1-53 

1.49 

1-45 

1.42 

1.38, 

21 

22 

1.78 

1.74 

1.70 

1.66 

1.62 

1.58 

1.54 

1.50 

1.47 

1.43 

1.40 

1.36 

22 

23 

1.75 

I.7I 

1.67 

1.63 

1.59 

1.55 

1.51 

1.48 

1.44 

1. 41 

1.3^ 

1.34 

23 

24 

1.71 

1.68 

1.64 

1.60 

1.56 

1-53 

1.49 

1.46 

1.42 

1-39 

1.36 

1.33 

24 

25 

1.68 

1.64 

1.60 

1.58 

1.54 

1.50 

1.47 

1.44 

1.40 

1-37 

1.34 

i-3« 

25 

26 

1.65 

1.61 

1.58 

1-55 

I-5I 

1.48 

1.45 

1.41 

1.38 

1-35 

1.32 

1.29 

26 

27 

1.62 

1.58 

1-55 

1.52 

1.49 

1.46 

1.42 

1-39 

1.36 

1-33 

1.30 

1.27 

^2 

28 

1.59 

1.56 

1-53 

1.50 

1.46 

1-43 

1.40 

1.37 

1.34 

1.31 

1.28 

1.25 

28 

29 

1-57 

1-53 

1.50 

1.47 

1.44 

1.41 

1.38 

1.35 

1.32 

1.29 

1.26 

1.23 

29 

30 

1.54 

I-5I 

1.48 

1.45 

1.42 

1.39 

1.36 

1-33 

1.30 

1.27 

1.24 

1.22 

30 

31 

^•^l 

1.48 

1.45 

1.42 

1.40 

1.36 

1.33 

'.31 

1.28 

1.26 

1.23 

1.20 

31 

32 

1.48 

1.45 

1.42 

1.40 

1.37 

1-34 

1.31 

1.29 

1.26 

1.24 

1. 21 

1. 18 

32 

33 

1.46 

1-43 

1.40 

1.37 

1-35 

1.32 

1.29 

1.27 

1.24 

1.22 

'•'? 

1. 17 

33 

34 

1-43 

1.40 

1.38 

1.35 

1.33 

1.30 

1.27 

1.25 

1.22 

1.20 

1.18 

1. 15 

34 

35 

1.40 

1-38 

1-35 

1-33 

1.30 

1.27 

1.25 

1-23 

1.20 

1. 18 

1. 16 

1. 14 

35 

36 

1.38 

1-35 

1-33 

1.30 

1.28 

1.25 

1.23 

1. 21 

1. 19 

1.17 

1. 14 

1. 12 

36 

H 

1-35 

1.33 

'•^o 

1.28 

1.25 

1.23 

1. 21 

1. 19 

1. 17 

115 

1. 12 

1. 10 

37 

38 

1.33 

1.30 

1.28 

1.26 

1.24 

1. 21 

1. 19 

1.17 

1. 15 

I-I3 

I. II 

1.08 

38 

39 

1.30 

1.29 

1.27 

1.23 

1.22 

1. 19 

1. 17 

115 

I-I3 

1. 11 

1.09 

1.07 

39 

40 

1.28 

1.26 

1.24 

1. 21 

1. 19 

1. 17 

1. 15 

113 

I. II 

1.09 

1.07 

1.05 

40 

41 

1.25 

1.23 

1. 21 

1. 19 

1.17 

I-I5 

I-I3 

I. II 

1.09 

1.07 

1.05 

1.03 

41 

42 

1.23 

1. 21 

1. 19 

1. 17 

1. 15 

113 

I. II 

1.09 

1.07 

1.05 

1.03 

I.OI 

42 

43 

1.20 

1. 19 

r.17 

115 

1. 13 

I. II 

1.09 

1.07 

1.05 

1.03 

I.OI 

1. 00 

43 

44 
45 
46 

47 
48 
49 
50 
51 
52 
53 

54 
55 
56 

1. 18 
115 
1.13 
I. II 

1.08 
1.06 
1.04 
1. 01 
0.99 
0.97 

0.94 

O.Q2 

1.17 
1.14 
1. 12 
1. 10 

1.07 
i.os 

1.03 
1. 00 
0.98 
0.96 

°?4 

'•'5 
1. 12 
1. 10 
1.08 

1.05 
1.03 
1. 01 

0.98 
0.96 
0.94 

1. 12 
1. 10 
1.08 
1.06 

1.04 
1.02 
0.99 

0.97 
0.95 

I. II 
1.08 
1.06 
1.04 

1.02 
1. 00 
0.98 
0.96 

109 
1.07 
1.05 
1,03 

1. 01 

0.99 
0.97 

1.07 
1.05 
1.03 

I.OI 

0.99 
0.97 

1.05 
1.03 

I.OI 

1. 00 
0.98 

1.03 

I.OI 

1. 00 

0.98 

I.OI 

1. 00 

0.98 

LOG 
0.98 

0.98 

44 
45 
46 

47 
48 
49 
50 
51 
52 
53 

54 
55 
56 

0.96 
0.95 
0.93 
0.92 
0.90 
0.88 
0.86 
0.85 
0.83 

0.81 
0.79 
0.78 

0.96 
0.95 

0-93 
0.92 
0.90 
0.88 
0.S6 
0.84 

0.83 
0.81 
0.79 

0,96 
0.94 

0.93 
0.91 

0.89 
0.87 
0.86 

0.84 
0.82 
0.80 

0.96 
0.94 

0.93 
0.91 
0.88 
0.87 

0.85 
0.83 
0.81 

0.96 
0.94 
0.92 
0.90 
0.88 

0.86 
0.84 
0.82 

0.95 
0.93 
0.91 
0.90 

0.88 
0.85 
0.83 

0.95 
0.93 
0.91 

0.89 

0.87 
0.84 

0.94 
0.92 

0.90 
0.88 
0.86 

0.93 
0.91 
0.89 

0.87 

i  0.92 
0.90 
0.88 

0.91 
0.89 

0.90 

^l 

0.87 

0.87 

0.86 

0.84 

0.83 

0.82 

o.8i 

0.80 

0.79 

0.78 

0.77 

0.76 

57 

58 

0.85 

0.84 

0.83 

0.82 

0.81 

0.80 

0.79 

0.78 

0.77 

0.76 

0.76 

0.75 

58 

P 

0.83 

0.82 

0.81 

0.80 

0.79 

0.78 

0.78 

0.77 

0.76 

0.75 

0.74 

0.73 

59 

60 

0.80 

0.79 

0.79 

0.78 

0.77 

0.77 

0.76 

0.75 

0.74 

0-73 

0.72 

0.71 

60 

Below 
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TABLE    III.— VALUES    OF    C. 


DECLINATION- 

■contrary  Name 

<o— LATITUDE. 

Latitude. 

Latitude. 

0 

e 

0 

e 

0 

0 

0 

0 

0 

e 

0 

0 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

o 
O 

i."83 

i.'77 

I '.'7 1 

1:65 

1-59 

i''53 

ii'48 

1^43 

i'37 

I '.'32 

II 
1.28 

1.23 

0 

0 

I 

1.80 

1.74 

1.68 

1.62 

1.56 

I-5I 

1.46 

1. 41 

1.36 

1-31 

1.26 

1. 21 

I 

2 

1.77 

1. 71 

1.66 

1.60 

1.54 

1.49 

1.44 

1.39 

1-34 

1.29 

1.25 

1.20 

2 

3 

1-75 

1.69 

1.63 

1.58 

1.52 

1.47 

1.42 

1.37 

1.32 

1.28 

1.23 

1. 19 

3 

4 

1.72 

1.66 

1. 61 

1.56 

1. 50 

1-45 

1. 41 

1.36 

I-3I 

1.26 

1.22 

1.18 

4 

5 

1.69 

1.64 

1.59 

1-53 

1.48 

1.44 

1.39 

1-34 

1.29 

1. 25 

1. 21 

1. 16 

5 

6 

1.67 

1.62 

1.56 

1.51 

1.46 

1.42 

^'37 

1.32 

1.28 

1.24 

1. 19 

I-I5 

6 

7 

1.64 

1-59 

1.54 

1.49 

1.44 

1.40 

1-35 

1. 31 

1.26 

1.22 

1. 18 

1. 14 

7 

8 

1.62 

1-57 

1-52 

J. 47 

1.42 

1.38 

1.34 

1.29 

1.25 

1. 21 

1. 17 

I-I3 

8 

9 

1.60 

1-55 

1.50 

1.45 

1.41 

1.37 

1.32 

1.28 

1.24 

1.20 

1.16 

1. 12 

9 

lO 

1-57 

1-53 

1.48 

1.44 

1-39 

1-35 

1.31 

1.26 

1.22 

1. 18 

1. 14 

I. II 

10 

II 

1-55 

1.50 

1.46 

1.42 

1.37 

1.33 

1.29 

1.25 

1.21 

1. 17 

I-I3 

1.09 

II 

12 

1-53 

1.48 

1.44 

1.40 

1.36 

1.32 

1.28 

1.24 

1.20 

1.16 

1. 12 

1.08 

12 

13 

1.51 

1.46 

1.42 

1.38 

1.34 

1.30 

1.26 

1.22 

1.18 

1. 15 

I. II 

1.07 

13 

H 

1.49 

1.44 

1.40 

1.36 

1.32 

1.28 

1.25 

1. 21 

1.17 

1.13 

1. 10 

1.06 

14 

15 

1.46 

1.42 

1.38 

1-35 

X-3I 

1.27 

1.23 

1.19 

115 

1. 12 

1.09 

1.05 

15 

i6 

1.44 

1.41 

1.37 

1.33 

1.29 

1.25 

1.22 

1. 18 

1.14 

I. II 

1.07 

1.04 

16 

17 

1.42 

1.39 

1-35 

1.31 

1.27 

1.24 

1.20 

1.17 

I-I3 

1. 10 

1.06 

1.03 

17 

i8 

1,40 

1.37 

1-33 

1.29 

1.26 

1.22 

1.19 

1.15 

1. 12 

1.09 

1.05 

1.02 

18 

19 

1.39 

1-35 

1-31 

1.28 

1.24 

1. 21 

1.17 

1.14 

1. 10 

1.07 

1.04 

I.OI 

19 

20 

1-37 

1.33 

1.30 

1.26 

1.23 

1. 19 

1.16 

1.13 

1.09 

1.06 

1.03 

I.OO 

20 

21 

1-35 

1. 31 

1.28 

1.25 

1. 21 

1. 18 

I-I5 

1.08 

1.05 

1.02 

0.99 

21 

22 

1-33 

1.30 

1.26 

1.23 

1.20 

1.17 

1.13 

1. 10 

1.07 

1.04 

I.OI 

0.98 

22 

23 

1.31 

1.28 

I.2S 

1. 21 

1.18 

i.iS 

1. 12 

1.09 

1.06 

1.03 

1.00 

0.97 

23 

24 

1.29 

1.26 

1.23 

1.20 

1. 17 

1. 14 

I. II 

1.08 

1.05 

1.02 

0.99 

0.96 

24 

25 

1.28 

1.24 

1.22 

1.19 

1. 16 

113 

1. 10 

1.07 

1.04 

I.OI 

0.98 

0.95 

^i 

26 

1.26 

1.23 

1.20 

1.17 

1.14 

I. II 

1.08 

1.05 

1.02 

I.OO 

0.97 

0.94 

26 

27 

1.24 

1. 21 

1. 18 

1.16 

1.13 

1. 10 

1.07 

1.04 

I.OI 

0.99 

0.96 

0.93 

27 

28 

1.22 

1.20 

1. 17 

1. 14 

I. II 

1.09 

1.06 

1.03 

I.OO 

0.98 

0.95 

0.92 

28 

29 

1.21 

1.18 

1. 15 

113 

1. 10 

1.07 

1.04 

1.02 

0.99 

0.96 

0.94 

0.91 

29 

30 

31 

1. 19 

1. 16 

1. 14 

I. II 

1.08 

1.06 

1.03 

I.OO 

0.97 

0.95 

0.93 

0.90 

30 

1.17 

I-I5 

1. 12 

1. 10 

1.07 

1.04 

1.02 

0.99 

0.96 

0.94 

0.92 

0.89 

31 

32 

33 
34 
35 

36 

37 
38 
39 
40 

41 
42 
43 
44 

1. 16 
1. 14 
1.13 

1. 10 

1.08 
1.06 
1.05 
1.03 
1. 01 

1. 00 
0.98 

I-I3 
1. 12 
1. 10 
1.09 
1.07 
1.05 
1.04 
1.02 

I.OI 

0.99 

0.98 

I. II 
1.09 
1.08 
1.07 

1.05 
1.03 
1.02 
1. 00 
0.99 
0.97 

1.09 
1.07 
1.06 
1.04 

1.03 

I.OI 

0.99 
0.98 
0.97 

1.06 
1.05 
1.03 
1.02 

I.OO 

0.98 
0.97 

0.96 

1.03 
1.02 

I.OI 
I.OO 

0,98 
0.96 
0.95 

I.OI 
I.OO 

0.98 
0.97 

0.96 

0.94 

0.98 
0.97 
0.96 
0.94 

0.93 

0.95 
0.94 

0.93 

0.92 

0.93 
0.92 

0.91 

0.91 
0.89 

0.88 

32 
33 
34 
35 

36 

■  37 
38 
39 
40 

41 

42 
43 
44 

0.86 
0.86 
0.85 

0.84 
0.83 
0.82 
0.81 
0.80 
0.79 
0.78 

0.77 
0.76 

o.bb 

0.87 

0.87 
0.86 
0.84 
0.83 
0.82 
0.81 

0.80 

0.79 
0.78 

0.90 

0.89 
0.88 
0.87 

0.86 
0.84 
0.83 

0.82 
0.81 
0.80 

0.91 
0.90 
0.89 
0.88 
0.87 
0.85 

0.84 
0.83 
0.82 

0.92 
0.91 
0.90 
0.89 
0.88 

0.86 
0.85 
0.84 

0.93 
0.92 
0.91 
0.90 

0.88 
0.87 
0.86 

0.94 

0.93 
0.91 

0.90 

0.88 
0.87 

0.95 
0.93 

0.92 
0.91 

0.89 

-0.95 

0.94 

0.93 
0.91 

0.96 
0.94 
0.93 

0.96 
0.94 

0.96 

45 

0.95 

0.93 

0.92 

0.90 

0.88 

0.86 

0.84 

0.83 

0.81 

0.79 

0.77 

0.76 

45 

46 

0-93 

0.92 

0.90 

0.88 

0.86 

0.85 

0.83 

0.81 

0.79 

0.78 

0.76 

0.75 

46 

47 

0.92 

0.90 

0.88 

0.86 

0.8s 

0.83 

0.82 

0.80 

0.78 

0.77 

0.75 

0.74 

47 

48 

0.90 

0.88 

0.87 

0.85 

0.84 

0.82 

0.81 

0.79 

0.77 

0.75 

0.74 

0.73 

48 

49 

0.88 

0.87 

0.86 

0.84 

0.82 

0.80 

0.80 

0.78 

0.75 

0.74 

0.73 

072 

49 

)   50 
51 

0.86 

0.85 

0.84 

0.82 

0.80 

0.79 

0.78 

0.76 

0.74 

0.73 

0.72 

0.71 

50 

0.85 

0.84 

0.82 

0.80 

0.79 

0.78 

0.76 

0.75 

0.73 

0.72 

0.71 

0.70 

51 

52 

0.83 

0.82 

0.80 

0.79 

0.78 

0.77 

0.75 

0.74 

0.72 

0.71 

0.70 

0.69 

52 

53 

0.82 

0.81 

0.79 

0.78 

0.76 

0.75 

0.74 

0.72 

0.71 

0.70 

0.69 

0.67 

53 

54 

0.80 

0.79 

0.78 

0.76 

0.75 

0.74 

0.72 

0.71 

0.69 

0.69 

0.67 

0.66 

54 

55 

0.78 

0.77 

0.75 

0.74 

0.73 

0  72 

0.71 

0.69 

0.68 

0.67 

0.66 

0.65 

55 

56 

0.77 

0-75 

0.74 

0.73 

0.72 

0.71 

0.70 

0.69 

0.67 

0.66 

0.65 

0.63 

56 

57 

0.75 

0.74 

0.73 

0.72 

0.71 

0.70 

0.69 

0.67 

0.66 

0.65 

0.63 

0.62 

57 

58 

0.74 

0.73 

0.72 

0.71 

0.70 

0.69 

0.67 

0.66 

0.65 

0.63 

0.62 

0.61 

58 

59 

0.72 

0.71 

0.70 

0.69 

0.68 

0.67 

0.66 

0.64 

0.63 

0.62 

0.61 

0.60 

p 

60 

0.70 

0.70 

0.69 

0.68 

0.67 

0.66 

0.64 

0.63 

0.62 

0.61 

0.60 

0-59 

60 

■^elow 
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TABLE    III.— VALUES    OF    C. 


Latitude. 

DECLINATION— contrary  Name  <o— LATITUDE. 

Latitude. 

0 

e 

0 

• 

0 

e 

0 

0 

0 

0 

0 

0 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

o 
O 

i.'iS 

i."i3 

I '.'09 

i."o4 

1. 00 

o!96 

0^91 

o."87 

o."83 

0.79 

II 
0.75 

o'.7i 

0 
0 

I 

1. 17 

1. 12 

1.08 

1.03 

0.99 

0-95 

0.91 

0.87 

0.83 

0.79 

0.75 

0.71 

I 

2 

1. 16 

I. II 

1.07 

1.02 

0.98 

0.94 

0.90 

0.86 

0.82 

0.78 

0.74 

0.71 

2 

3 

1. 14 

1. 10 

1.06 

1.02 

0.97 

0.93 

0.89 

0,85 

0.81 

0.78 

0.74 

0.70 

3 

4 

113 

1.09 

1.05 

1. 01 

0.97 

0-93 

0.89 

0.85 

0.81 

0.77 

0.73 

0.70 

4 

5 

1. 12 

1.08 

1.04 

1. 00 

0.96 

0.92 

0.88 

0.84 

0.80 

0.77 

0.73 

0.69 

5 

6 

I. II 

1.07 

1.03 

0.99 

0.9S 

0.91 

0.87 

0.83 

0.80 

0.76 

0.72 

0.69 

6 

7 

1. 10 

1.06 

1.02 

0.98 

0.94 

0.90 

0.86 

0.83 

0.79 

0.75 

0.71 

0.68 

7 

8 

1.09 

1.05 

1. 01 

0.97 

0.93 

0.90 

0.86 

0.82 

0.78 

0.75 

0.71 

0.68 

8 

9 

1.08 

1.04 

1. 00 

0.96 

0.93 

0.89 

0.85 

0.82 

0.78 

0.74 

0.71 

0.68 

9 

lO 

1.07 

1.03 

0.99 

0.95 

0.92 

0.88 

0.84 

0.81 

0.77 

0.74 

0.70 

0.67 

10 

II 

1.06 

1.02 

0.98 

0.95 

0.91 

0.87 

0.84 

0.80 

0.77 

0.73 

0.70 

0.67 

II 

12 

1.05 

1. 01 

0.97 

0.94 

0.90 

0.87 

0.83 

0.80 

0.76 

0.73 

0.69 

0.66 

12 

13 

1.04 

1. 00 

0.96 

0.93 

0.90 

0.86 

0.83 

0.79 

0.76 

0.73 

0.69 

0.66 

13 

H 

1.03 

0.99 

0.96 

0.92 

0.89 

0.8s 

0.82 

0.79 

0.75 

0.72 

0.68 

0.65 

14 

15 

1.02 

0.98 

0.95 

0.91 

0.88 

0.8s 

0.81 

0.78 

0.74 

0.71 

0.68 

0.65 

15 

16 

1. 01 

0.97 

0.94 

0.91 

0.87 

0.84 

0.80 

0.77 

0.74 

0.71 

0.68 

0.65 

16 

17 

1. 00 

0.96 

0.93 

0.90 

0.87 

0.83 

0.80 

0.77 

0.73 

0.70 

0.67 

0.64 

17 

18 

0.99 

0-95 

0.92 

0.89 

0.86 

0.83 

0.79 

0.76 

073 

0.70 

0.67 

0.64 

18 

19 

0.98 

0.95 

0.91 

0.88 

0.85 

0.82 

0.79 

0.76 

0.72 

0.69 

0.66 

0.63 

19 

20 

0.97 

0.94 

0.91 

0.87 

0.84 

0.81 

0.78 

0.75 

0.72 

0.69 

0.66 

o.63_ 

20 

21 
22 
23 

24 

25 
26 

27 
28 

29 

30 
31 
32 

0.96 

0.95 
0.94 

0.93 
0.92 
0.91 
0.90 
0.89 
0.88 

0.87 
0.86 

0.93 
0.92 
0.91 

0.90 
0.89 

0.88 
0.88 
0.87 
0.86 

0.85 

0.90 
0.89 
0.88 

0.87 
0.86 
0.86 
0.85 
0.84 
0.83 

0.87 
0.86 
0.85 

0.84 
0.84 
0.83 
0.82 
0.81 

0.84 
0.83 
0.82 

0.82 
0.81 
0.80 
0.79 

0.81 
0.80 
0.79 

0.79 
0.78 

0.77 

0.78 
0.77 
0.77 

0.76 
0.76 

0.75 
0.74 
0.74 

0.73 

0.71 
0.71 
0.70 

0.68 
0.68 

0.65 

0.62 
0.62 
0.61 

0.61 
0.61 
0.61 
0.60 
0,60 
0.59 

0.59 
0.59 
0.58 

21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
31 
32 

0.65 
0.64 

0.64 
0.63 
0.63 
0.62 
0.62 
0.61 

0.61 
0.61 
0.60 

0.67 

0.67 
0.66 
0.66 
0.65 
0.65 
0.64 

0.64 
0.63 
0.63 

0.70 
0.69 
0.69 
0.68 
0.68 
0.67 

0.67 
0.66 
0.66 

0.73 
0.72 
0.72 
0.71 
0.70 

0.69 
0.69 
0.68 

0.75 
0.75 
0.74 

0.73 
0.72 
0.72 
0.71 

0.77 
0.76 

0.75 

0.75 
0.74 
0.73 

0.79 
0.78 

0.77 
0.76 
0.76 

0.80 

0.80 
0.79 
0.78 

0.82 
0.82 
0.81 

0.84 
0.83 

0.85 

33 

0.84 

0.82 

0.80 

0.77 

0.75 

0.72 

0.70 

0.68 

0.66 

0.62 

0.60 

0.58 

33 

34 

0.84 

0.81 

0.79 

0.76 

0.74 

0.72 

Q.69 

0.67 

0.65 

0.62 

0.60 

0.57 

34 

35 

0.83 

0.80 

0.78 

0.75 

0.74 

0.71 

a  69 

0.67 

0.64 

0.61 

0-59 

0.57 

35 

36. 

0.82 

0.79 

0.77 

0.75 

0.73 

0.71 

0.68 

0.66 

0.63 

0.61 

0.59 

0.56 

36 

37 

0.81 

0.79 

0.77 

0.74 

0.73 

0.70 

0.68 

0.65 

0.62 

0.60 

0.58 

0.56 

37 

38 

0.80 

0.78 

0.76 

0.74 

0.72 

0.69 

0.67 

0.65 

0.62 

0.60 

0.58 

0.56 

38 

39 

0.79 

0.77 

0.76 

0.73 

0.71 

0.69 

0.66 

0.64 

0.61 

0.59 

0.57 

0.55 

39 

40 

0.78 

0.77 

0.75 

0.72 

0.70 

0.68 

0.66 

0.64 

0.61 

0.59 

0-57 

0.55 

40 

41 

0.78 

0.76 

0.74 

0.71 

0.69 

0.67 

0.65 

0.63 

0.60 

0.58 

0.56 

0.54 

41 

42 

0.77 

0.75 

0.73 

0.70 

0.68 

0.66 

0.64 

0.62 

0.60 

0.58 

0.56 

0.54 

42 

43 

0.76 

0.74 

0.72 

0.69 

0.67 

0.65 

0.63 

0.61 

0.59 

0.57 

0-55 

0.53 

43 

44 

0.75 

0.73 

0.71 

0.68 

0.67 

0.65 

0.63 

0.61 

0.59 

0.57 

0-55 

0-53 

44 

45 

0.74 

0.72 

0.70 

0.68 

0.66 

0.64 

0.62 

0.60 

0.58 

0.56 

0.54 

0.52 

45 

46 

0.73 

0.71 

0.09 

0.67 

0.65 

0.64 

0.62 

0.60 

0.58 

0.56 

0.54 

0.52 

46 

47 

0.72 

0.70 

0.69 

0.66 

0.64 

0,63 

0,61 

0.59 

0.57 

0-55 

0.53 

0.51 

47 

48 

0.71 

0.70 

0.68 

0.65 

0.63 

0.62 

o.6o 

0.58 

0.57 

0.55 

053 

0.51 

48 

49 

0.70 

0.69 

0.67 

0.64 

0.63 

0.61 

0-59 

0.57 

0.56 

0.54 

0.52 

0.50 

49 

50 

0.69 

0.68 

0.66 

0.64 

0.62 

0.61 

0.59 

0.57 

0.56 

0.54 

0.52 

0.50 

50 

51 

0.68 

0.67 

0.65 

0.63 

0.61 

0.60 

0.58 

0.56 

0.55 

0.53 

0.51 

0.49 

51 

•52 

0.67 

0.66 

0.64 

0.62 

0.60 

0.59 

C.5/ 

0.56 

0.54 

0.52 

0.51 

0.49 

52 

53 

0.66 

0.64 

0.63 

0.61 

0.59 

0.58 

0.56 

0-55 

0.54 

0.52 

0.50 

0.48 

53 

54 

0.64 

0.63 

0.62 

0.60 

0.58 

0-57 

0.55 

0.54 

0.53 

0.51 

0.49 

0.47 

54 

55 

0.63 

0.62 

0.61 

0.59 

0.57 

0.56 

0.54 

0.53 

0.52 

0.50 

0.48 

0.46 

55 

56 

0.62 

0.61 

0.60 

0.58 

0.57 

0.56 

0.54 

0.53 

0.51 

0.49 

0.47 

0.46 

56 

57 

0.61 

0.60 

0.59 

0.57 

0.56 

0.55 

0.53 

0.52 

0.50 

0.48 

0.46 

0.4s 

57 

58 

0.60 

0.59 

0.58 

0.57 

0-55 

0-54 

0.52 

0.51 

0.49 

0.48 

0.46 

0.45 

58 

59 

0.59 

0.58 

O.S7 

0.56 

0.54 

0.53 

0.51 

0.50 

0.48 

0.47 

0.4s 

0.44 

P 

60 

0.58 

0-57 

0.56 

0.55 

0.53 

0.52 

0.50 

0.49 

0.47 

0.46 

0.45 

0.44 

60 

Below 
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TABLE    IV.— VALUES    OF    Ch«. 


c. 

HOUR 

ANGLE. 

c. 

m.    s. 

0  30 

m.    s. 

1   0 

m.    s. 

1  30 

m.    s. 

2  0 

m.    s. 

2  30 

m.    s. 

3  0 

m.    s. 

3  30 

m.    8.  . 

4  0 

m.    s    ,  m.    8. 

4  30  1  5   0 

m.    B.  / 

5  30 

m.    8, 

6  0 

.1 

.2 

•3 

/   // 
0   0 
0   0 
0   0 

/     // 

0  0 
0    0 
0  0 

0   0 
0   0 
0    I 

0   0 
0    I 
0    I 

0    I 
0    I 
0   2 

0    I 
0   2 
0    3 

0    I 

0    3 
0   4 

0   2 
0    3 
0   5 

0   2 
0   4 
0    6 

/    // 
0    2 

0   5 
0   7 

0    6 
0    9 

0   4 
0    7 
0  11 

.2 
•3 

.4 

i 

0   0 
0   0 
0   0 

0  0 
0    0 
0    I 

0    I 
0    I 
0    I 

0   2 
0   2 
0   2 

0   2 
0    3 
0   4 

0   4 
0    4 
0    5 

0    7 

0   6 
0    8 
0  10 

0    8 
0  10 
0  12 

0  10 
0  12 
015 

0  12 
0  15 
0  18 

0  14 
0  18 
022 

.4 

'9 

0   0 
0   0 
0   0 

0   I 
0    I 
0   I 

0   2 
0    2 
0   2 

0    3 
0   3 
0    4 

0   4 
0    5 
0    6 

o»6 
0    7 
0    8 

0    9 
0  10 
0  II 

0  II 

013 
0  14 

014 
0  16 
0  18 

017 
0  20 
022 

0  21 
0  24 
0  27 

025 
0  29 
032 

.7 

.8 
.9 

I. 

2. 

3- 

0   0 
0   0 
0    I 

0   I 

0     2 

0    3 

0   2 
0   4 
0   7 

0   4 
0    8 
0  12 

0    6 
0  12 
0  19 

0    9 

0  18 
027 

0  12 

0  24 
037 

0  16 
032 
048 

0  20 
041 

1  I 

025 

0  50 

1  15 

0  30 

1  0 
131 

0  36 

1  12 

I  48 

I. 
2. 
3- 

4- 

i; 

0    I 
0    I 
0    I 

0   4 

0    5 
0    6 

0   9 
0  II 
013 

0  16 
0  20 
024 

025 
031 
037 

0  36 
045 
054 

049 
I    I 
I  13 

I    4 
I  20 

136 

1  21 
141 

2  I 

1  40 

2  5 
230 

2  I 
231 

3  I 

224 
3    0 
336 

4. 

■;. 

6. 

i: 

9- 

0   2 
0   2 
0   2 

0    7 
0   8 
0   9 

016 
0  18 
0  20 

028 
032 
036 

044 
0  50 
0  56 

I    3 

I  12 
I  21 

126 
138 
I  50 

2    8 
224 

2  22 
242 

3  2 

2  55 
320 

3  45 

332 
4    2 
432 

412 

448 
524 

I 

9 

10. 

II. 

12. 

0   2 
0    3 
0    3 

0  10 
0  II 
0  12 

022 
025 
027 

0  40 
044 
048 

I    2 
I    9 
I  15 

I  30 

I  39 
148 

2    3 
215 

227 

240 
256 

3  «2 

323 

3  43 

4  3 

4  10 

4  35 

5  0 

5  2 
532 

6  3 

6    0 
636 
712 

10. 
II. 
12. 

13- 

14. 

15- 

0    3 
0    3 
0   4 

0  13 

0  14 
015 

0  29 
031 
034 

052 
056 
I    0 

121 
127 

I  34 

2    6 
215 

239 
251 
3    4 

328 

3  44 

4  0 

423 

4  43 

5  3 

525 
550 
6  15 

633 

7    4 
7  34 

748 
824 
9    0 

13- 

14. 

15- 

16. 
17. 

0   4 
0   4 
0   4 

0  16 

017 
0  18 

036 
038 
040 

I    4 
I    8 
I  12 

140 
146 
I  52 

224 
233 
242 

316 

328 

340 

416 
432 
448 

524 

5  44 

6  4 

640 
7    5 
730 

8  4 
834 

9  4 

936 
10  12 

1048 

16 

17. 

18. 

19. 
20. 
21. 

0    5 

0   5 
0    5 

019 
0  20 
0  21 

043 
045 
047 

I  16 
I  20 
I  24 

1  59 

2  5 
2  II 

251 
3    0 
3    9 

3  53 

4  5 
4  17 

5    4 
^6 

625 
645 
7    5 

7  55 
820 
845 

9  35 
10    5 

'035 

11  24 

12  0 
12  36 

19. 
20. 
21. 

22. 

23- 

24. 

0   5 
0    6 
0    6 

0  22 
023 
0  24 

049 
052 
054 

I  28 
136 

2  17 
224 
230 

318 
327 
336 

430 
442 
4  54 

in 

624 

725 
746 
8   6 

9  10 

9  35 
10   0 

II    5 

11  36 

12  6 

13  12 

1348 
1424 

22. 

23- 

24. 

27 

0   6 
0    6 
0    7 

025 
026 
027 

0  56 

0  58 

1  I 

140 

I  44 
148 

236 
242 

249 

3  45 

3  54 

4  3 

5    t 
518 

530 

640 
656 
7 12 

826 
846 
9    7 

10  25 
10  50 
"  15 

1236 
13    6 
1337 

'5  2 

1536 

16 12 

11: 

27. 

28. 
29. 
30. 

0    7 
0    7 
0    7 

028 
0  29 
030 

I    3 
I    5 
I    7 

152 
156 
2    0 

255 
3    I 
3   7 

412 
421 
430 

5  43 

728 
744 

8   0 

927 

9  47 

10    7 

11  40 

12  5 
12  30 

14  7 
1437 

15  7 

1648 
1724 
18  0 

28. 
29. 
30- 

31. 

32. 

33- 

0    8 
0    8 
0   8 

031 
032 
033 

I  10 
I  12 
I  14 

2    4 
2    8 
2  12 

314 
320 
326 

448 
4  57 

6  20 
632 
644 

8  16 
832 
848 

1028 

1048 
II    8 

1255 
13  20 

1345 

1537 
16    7 
1638 

1836 
19 12 
1948 

31. 

32. 
33- 

34- 

0   8 
0   9 
0   9 

034 
035 
036 

I  16 
I  19 
I  21 

216 
2  20 
224 

332 
3  39 
3  45 

5    6 

515 
524 

656 

7    9 
721 

9    4 
920 

936 

II  28 

11  49 

12  9 

14  10 
1435 

15  0 

17  8 
1738 

18  8 

2024 
21  0 
21 36 

34. 
35- 
36. 

39 

0   9 
0   9 
0  10 

037 
038 
039 

123 

228 
232 
236 

351 

3  57 

4  4 

5  33 
542 
551 

7  33 
7  45 
758 

952 
10    8 
1024 

12  29 

12  50 

13  10 

1525 
1550 
16  15 

1839 
19    9 
1939 

22 12 

2248 
2324 

11: 

39- 

40. 

0  10 

040 

30 

240 

4  10 

6   0 

8  10 

1 

1040 

1330 

1640 

20  10 

24  0 

40. 
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TABLE    IV.— VALUES    OF    Ch». 


c 

HOUR 

ANGLE. 

C. 

m.  s. 

6  30 

m.  8. 

7  0 

m.  s, 

7  30 

m.  s. 

8  0 

m.  s. 

8  30 

m.  s. 

9  0 

m.  8. 

9  30 

m.  8. 

10  0 

m.  s. 

10  30 

m.  8. 

11  0 

m.  s.  1  m.  8. 

1130  12  0 

" 

1  0  4 

2  08 

3  013 

0  5 
0  10 
015 

0  6 
0  II 
0  17 

0  6 
013 
0  19 

0  7 
014 
0  22 

0  8 

0  16 
024 

/  // 
0  9 
0  18 
027 

0  10 
0  20 

030 

0  II 

0  22 
033 

/  // 
0  12 
024 
036 

0  13 
0  26 
0  40 

0  14 
0  29 
043 

.1 

.2 
•3 

4  017 

5  021 

6  0  25 

0  20 
024 
0  29 

028 
034 

0  26 
032 
038 

0  29 
0  36 
043 

032 
0  40 
049 

036 
045 
054 

040 

0  50 

1  0 

044 

048 
I  0 
I  13 

I  19 

0  58 

1  12 
I  26 

.4 

i 

7  030 

8  034 

9  038 

034 
039 
044 

039 

045 
051 

045 
051 
057 

051 
058 

I  5 

057 

I  5 
I  13 

I  3 
I  12 
I  21 

I  10 

I  20 
130 

I  17 
I  28 
I  39 

I  25 

i37 

I  49 

I  46 
I  59 

I  41 

1  55 

2  10 

■7 
.8 

.9 

I 

2 

3 

042 

1  24 

2  6 

049 
138 
227 

0  56 

1  52 
249 

1  4 

2  8 

3  12 

I  12 

224 
3  37 

I  21 

242 
4  3 

I  30 

3  0 
430 

I  40 
320 
5  0 

I  50 
340 
531 

2  I 
4  2 
6  3 

2  12 

424 
637 

2  24 
448 
7  12 

I. 

2. 
3- 

4 

249 
331 
413 

316 
4  5 
4  54 

3  45 
441 

5  37 

4  16 

5  20 
624 

4  49 

6  ( 

7  14 

6  I 
731 
9  I 

6  40 

820 

10  0 

721 
921 
II  I 

8  4 
10  5 
12  6 

849 
II  I 

13  13 

936 
12  0 
1424 

4- 

I- 

I 

9 

456 
538 
6  20 

5  43 
632 
721 

634 
730 
826 

728 
832 
936 

826 

938 

10  50 

1048 
12  9 

10  32 
12  2 
1332 

II  40 
13  20 
15  0 

12  52 
1442 
1632 

14  7 
16  6 

18  9 

15  26 
1738 
1950 

1648 
19  12 
21  36 

7- 
8. 

9- 

lO 

II 

12 

7  2 

8  10 
859 
948 

922 
10  19 
"  15 

10  40 

11  44 
1248 

12  2 

13  15 
1427 

1330 
14  51 
16  12 

'1  ^ 
1633 

18  3 

16  40 
18  20 
20  0 

1822 
20  13 
22  3 

20  10 
22  II 
24  12 

22  2 
2415 
26  27 

24  0 
2624 
2848 

10. 
II. 
12. 

13 

14 
15 

9  9 

951 
1034 

i0  37 

11  26 

12  15 

12  11 

13  7 

14  4 

1352 

1456 
16  0 

»5  39 

1733 
1854 
20  15 

1933 
21  3 
2234 

21  ifO 

2320 
25  0 

2353 
2543 
2734 

2U   13 
2814 
3015 

2839 
3051 
33    4 

31  12 

3336 
36  0 

'3 
14. 

15. 

i6 

i8 

II  16 
II  58 
1240 

13  4 
1353 

1442 

15  0 
1556 
1652 

18  8 

19  12 

19  16 
2028 
21  40 

21  36 

2257 
2418 

24  4 
2534 
27  4 

26  40 
2820 
30  0 

2924 
31  H 
33  4 

3216 

34  17 
3618 

35  16 
3728 

3824 

16. 

17. 

18. 

19 

20 
21 

1323 
14  5 
1447 

15  31 

16  20 

17  9 

1749 
1845 
19  41 

20  16 

21  20 

22  24 

2253 

24  5 

25  17 

2539 
27  0 
2821 

2835 
30  5 
3135 

31  40 
3320 
35  0 

34  54 
3644 

19. 
20. 
21. 

22 

23 
24 

1529 
16  12 

1654 

1758 
1847 
1936 

2037 

21  34 

22  30 

2328 
2432 
2536 

26  29 
2853 

2942 

31  3 
3224 

33  5 

34  35 

3640 

22. 

23 

24. 

^1 

27 

1736 

18  18 

19  I 

20  25 

21  14 

22  3 

2326 
2422 
25  19 

26  40 

30  5 

27. 

28 
29 

30 

1943 

20  25 

21  7 

2252 

2341 
2430 

26  15 

27  II 

28. 
29. 
30. 

31 

21  49 

25  19 

31. 
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TABLE    IV.— VALUES    OF    Ch^ 


c. 

HOUR    ANGLK 

C. 

m.  s. 

no.    8. 

m.  s. 

m.    s. 

m.    8. 

m.    8. 

m.    s. 

m.  B. 

m.    8. 

m.    8. 

m.    8. 

m.    8. 

12  30 

13  0 

13  30 

14  0 

14  30 

15  0 

15  30 

16  0 

16  30 

17  0 

17  30 

18  0 

1 

/   // 

/   // 

/   // 

/       M 

/   // 

/   // 

/    // 

/    // 

/   // 

/       M 

/       St 

/   // 

.01 

0   2 

0   2 

0   2 

0     2 

0   2 

0   2 

0   2 

0    3 

0    3 

u 

0   3 

0   3 

'01 

.02 

0    3 

0    3 

0  4 

0     4 

0   4 

0   4 

0   5 

0   5 

°    I 

0    6 

0    6 

.02 

.03 

0    5 

0  s 

0    5 

0    6 

0   6 

0   7 

0   7 

0    8 

0    8 

0    9 

0    9 

0  10 

•03 

.04 

0    6 

0    7 

0    7 

0    8 

0    8 

0   9 

0  10 

0  10 

on 

0  12 

0  12 

013 

.04 

.05 

0    8 

0   8 

0   9 

0  10 

0  II 

0  II 

0  12 

0  13 

014 

014 

0  18 

0  16 

•05 

.06 

0    9 

0  10 

0  II 

012 

013 

013 

014 

015 

0  r6 

017 

0  19 

.06 

'^l 

0  II 

0  12 

013 

014 

015 

0  i6 

017 

0  18 

019 

0  20 

0  21 

023 

.07 

.08 

0  12 

014 

015 

0  16 

017 

0  18 

0  19 

020 

0  22 

023 

024 

0  26 

.08 

.09 

0  14 

015 

016 

0  18 

019 

0  20 

0  22 

0  23 

0  24 

0  26 

028 

0  29 

.09 

.1 

0  16 

0  17 

0  18 

0  20 

021 

0  22 

0  24 

0  26 

027 

0  29 

031 

032 

.1 

.2 

031 

034 

0  36 

039 

042 

04s 

048 

051 

054 

058 

I    I 

I    5 

.2 

.3 

047 

051 

055 

059 

I    3 

I    7 

I  12 

I  17 

I  22 

I  27 

132 

137 

.3 

.4 

I    2 

I    8 

I  13 

I  18 

I  24 

I  30 

136 

142 

149 

156 

2    2 

2  10 

.4 

.5 

I  18 

I  24 

I  31 

'3? 

145 

152 

2   0 

2    8 

2  16 

224 

233 

242 

.6 

134 

I  41 

149 

158 

2    6 

2  15 

224 

234 

243 

253 

3    4 

314 

.6 

.7 

149 

158 

2    8 

2  17 

227 

237 

248 

259 

3" 

3  22 

3  34 

3  47 

•7 

.8 

2    5 

215 

226 

237 

248 

3    0 

3  12 

325 

338 

351 

4    5 

419 

.8 

.9 

2  21 

232 

244 

256 

3    9 

322 

336 

350 

4    5 

4  20 

436 

452 

.9 

I. 

236 

249 

3    2 

316 

330 

3  45 

4    0 

4  16 

432 

4  49 

5    6 

524 

I. 

2. 

5  12 

538 

6    4 

632 

7    0 

730 

8    0 

^32 

9  i 

938 

10  12 

10  48 

2. 

3- 

7  49 

827 

9    7 

948 

10  30 

"  15 

12    I 

1248 

1338 

1427 

15  19 

16  12 

3- 

4- 

10  25 

II  16 

12    9 

13    4 

14    I 

15    0 

16    I 

17    4 

18    9 

19  16 

2025 

2136 

4. 

5. 

13    I 

14    5 

15  " 

16  20 

17  31 

1845 

20    I 

21  20 

2241 

24   5 

2531 

27    0 

5- 

6. 

1537 

1654 

18  13 

1936 

21    2 

2230 

24    I 

2536 

27  13 

2854 

3037 

3224 

6. 

7. 

18  14 

1943 

21  16 

22  52 

2432 

2615 

28    I 

2952 

3' ^5 

33  43 

35  44 

3748 

7. 

8. 

20  50 

2232 

24  18 

26    8 

28    2 

30   0 

32    2 

34    8 

36  18 

3832 

4050 

43  12 

8. 

9- 

23  26 

2521 

27  20 

2924 

3132 

33  45 

36    2 

3824 

4050 

4321 

4556 

4836 

9- 

10. 

26    2 

28  10 

30  22 

3240 

35    2 

3730 

40    2 

4240 

4522 

48  10 

10. 

II. 

2839 

3059 

3325 

3556 

3833 

41  15 

44    2 

II. 

12. 

31  15 

3348 

3627 

3912 

41  53 

12. 

13- 

3351 

3637 

13- 

14- 

3627 

14. 
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TABLE    IV.— VALUES     OF    Ch«. 


c. 

HOUR    ANGLE. 

C. 

m.  s. 

m.    8. 

m.  s. 

m.    8. 

m.    8. 

m.    8. 

m.    s. 

m.  s. 

m.    8. 

m,    5. 

m.    8. 

m.    8. 

18  30 

19  0 

19  30 

20  0 

20  30 

21  0 

2130 

22  0 

22  30 

23  0 

23  30 

24  0 

// 

/    // 

/   II 

/   // 

/   // 

/    // 

/   // 

/   // 

/   // 

'   'J 

/   // 

.01 

0    3 

0   4 

0   4 

0  4 

0   4 

0   4 

0    5 

0    5 

0   5 

0   5 

0    6 

0    6 

".01 

.02 

0    7 

0    7 

0   8 

0    8 

0   8 

0   9 

0   9 

0  10 

0  10 

0  II 

0  II 

0  12 

.02 

.03 

0  10 

0  II 

0  II 

0  12 

013 

013 

014 

015 

015 

0  16 

017 

017 

•03 

.04 

0  14 

014 

015 

0  16 

017 

018 

0  18 

0  19 

0  20 

0  21 

0  22 

023 

.04 

.05 

017 

0  18 

0  19 

020 

021 

0  22 

023 

024 

025 

026 

028 

0  29 

•05 

.06 

021 

0  22 

023 

0  24 

025 

0  26 

028 

029 

0  30 

032 

033 

035 

.06 

.07 

024 

025 

027 

028 

0  29 

031 

032 

034 

035 

037 

039 

0  40 

.07 

.08 

027 

0  29 

0  30 

032 

034 

035 

037 

039 

040 

0  42 

044 

046 

.08 

.09 

031 

032 

034 

0  36 

038 

040 

0  42 

044 

0  46 

048 

0  50 

052 

.09 

.1 

034 

036 

038 

040 

0  42 

044 

0  46 

048 

051 

053 

055 

058 

.1 

.2 

I    8 

I  12 

I  16 

I  20 

124 

128 

I  32 

137 

141 

I  46 

150 

155 

.2 

•3 

143 

I  48 

154 

2    0 

2    6 

2  12 

219 

225 

232 

239 

246 

253 

•3 

.4 

2  17 

2  24 

232 

2  40 

248 

256 

3    5 

314 

322 

332 

341 

^5? 

.4 

•5 

251 

3    I 

3  10 

320 

330 

341 

351 

4    2 

413 

424 

436 

448 

.5 

.6 

325 

3  37 

348 

4    0 

4  12 

425 

4  37 

450 

5   4 

517 

531 

546 

.6 

.7 

4    0 

413 

426 

440 

4  54 

5    9 

524 

5  39 

5  54 

6  10 

627 

643 

.7 

.8 

4  34 

4  49 

5    4 

520 

536 

5  53 

6  10 

627 

645 

7    3 

722 

741 

.8 

.9 

5    8 

525 

542 

6    0 

6  18 

637 

656 

716 

736 

756 

817 

838 

.9 

I. 

542 

6    I 

6  20 

6  40 

7    0 

721 

742 

8    4 

826 

849 

9  12 

936 

1. 

2. 

II  24 

12    2 

12  40 

13  20 

14    0 

1442 

1524 

i6    8 

16  52 

1738 

1824 

19  12 

2. 

3- 

17    7 

18    3 

19    I 

20   0 

21    0 

22    3 

23    7 

2412 

25  19 

2627 

2737 

2848 

3- 

4- 

2249 

24    4 

25  21 

26  40 

28    I 

2924 

3049 

32  16 

33  45 

3516 

3649 

3824 

4> 

5- 

2831 

30   5 

31  41 

3320 

35    I 

3645 

3831 

40  20 

42  II 

44    5 

46    I 

48    0 

5- 

6. 

3413 

36    6 

38    I 

40   0 

42    I 

44    6 

46  13 

4824 

5037 

5254 

55  13 

5736 

6. 

7- 

3956 

42    7 

4422 

4640 

49    2 

5127 

5356 

5628 

59   3 

7- 

8. 

4538 

48    8 

5042 

5320 

56    2 

5848 

8. 

9- 

51  20 

5 

I 

9- 

76 


TABLE    IV.— VALUES    OF    Ch«. 


c. 

HOUR    ANGLE. 

c. 

m.  s. 

24  30 

m,    8. 

25  0 

m.  s. 

25  30 

m.    8. 

26  0 

m.    s. 

26  30 

m.    s. 

27  0 

m.    8. 

27  30 

m   8. 

28  0 

m.    s. 

28  30 

m.    8.      m.    8.     m.    s. 

29  0   29  30  30  0 

u 

.01 
.02 
•03 

0  g 

0  12 
018 

0    6 
0  12 
0  19 

0    7 
013 

0  20 

0   7 
014 
020 

0   7 
0  14 
0  21 

0    7 

015 
022 

0    8 

015 
023 

0    8 
0  16 
0  24 

0    8 
016 
0  24 

0    8 
017 
025 

0    9 
017 
026 

0    9 
0  18 
027 

4/ 

.01 
.02 
■03 

.04 

024 
030 
0  36 

025 
031 

037 

0  26 
033 
039 

027 

034 
041 

028 

035 
042 

0  29 
036 
044 

0  30 
038 
045 

031 

039 
047 

032 
041 
049 

034 
042 
0  50 

035 
044 
052 

036 
045 
054 

.04 

.07 
.08 
.09 

0  42 
04S 

044 
0  50 
0  56 

0  46 
052 
059 

047 

054 
I    I 

049 

0  56 

1  3 

°5i 
058 

I    6 

053 
I    0 
I    8 

055 
I    3 
I  II 

057 
I    5 
I  13 

059 

I    I 

I  10 
I  18 

I    3 
I  12 
I  21 

:3 

.09 

.1 

.2 

•3 

1  0 

2  0 

3  0 

1  2 

2  5 

3  7 

1  6 

2  10 

3  15 

I    8 
215 
323 

1  10 

2  20 
331 

1  13 

2  26 

3  39 

I  16 
231 

3  47 

I  18 
237 
3  55 

I  21 

242 
4    4 

1 24 
248 
412 

127 

254 
421 

I  30 
3    0 
430 

.1 
.2 
.3 

.4 

i 

4  0 

5  0 

6  0 

410 
5  12 
615 

420 
6  30 

430 
646 

441 
551 

7    I 

452 

6  4 

7  17 

LI 

7  34 

514 
632 

750 

646 
8    7 

536 
7  0 
825 

548 
842 

6    0 
730 
9    0 

•4 

.7 
.8 

.9 

11 

9    0 

717 
8  20 
922 

^5 
840 

9  45 

7  53 

9    I 

10    8 

812 

922 

1032 

8  30 

9  43 
1056 

849 

10  5 

11  21 

9    9 

10  27 

11  46 

929 
10  50 
12  1 1 

949 
II 13 

1237 

10  9 

11  36 
13    3 

10  30 
12    0 
1330 

.9 

2. 
3- 

10    0 
20    0 
30    0 

1025 
20  50 
31  15 

10  50 
21  40 
3230 

II  16 

22  32 

3348 

1 1  42 
2324 
35    7 

12    9 
24  18 
3627 

1236 
2512 

37  49 

lit 

3912 

1332 
27    4 
4037 

14  I 
28  2 
42  3 

1430 
29    I 

4331 

15    0 

30    0 

45    0 

I. 
2. 
3- 

4- 

1 

40    I 
60    I 

4140 
62  30 

4321 
54  II 
65    I 

45    4 
56  20 

6736 

4649 

5831 
70  13 

4836 
6045 
7254 

5025 
63    I 
75  37 

5216 
65  20 
7824 

54    9 
6741 

56    4 
70   5 

58    I 
7231 

60    0 
75    0 

4- 

1- 

C. 

HOUR    ANGLE. 

C. 

m.    s. 

30  30 

m.    s. 

31   0 

m.    s, 

3130 

m.    8. 

32    0 

m.    s. 

32  30 

m.    s, 

33   0 

m.    s. 

33  30 

m.    8. 

34   0 

m.    8. 

34  30 

m.    s. 
35   0 

m     s, 

35  30 

m.    s. 

36   0 

'.01 
.02 
.03 

0   9 
028 

/    // 
0  10 
0  19 
0  29 

0  10 
0  20 
030 

0  10 
0  20 
031 

0  li' 
021 
032 

0  II 
022 
033 

oil 
022 
034 

0  12 

023 
035 

0  12 
0  24 
0  36 

0  12 
024 
037 

0  13 

0  25 
038 

0  26 
039 

.01 
.02 
.03 

.04 
.o°l 

037 
047 
056 

038 
048 
058 

040 

0  50 

1  0 

041 

051 
I    I 

0  42 
053 

1  3 

044 
054 
I    5 

045 

0  56 

1  7 

0  46 
058 

1  9 

048 
I    0 
I  II 

049 
I    I 
I  13 

050 
I  16 

yi 

.04 

.09 

1    5 
I  14 
I  24 

I    7 
I  17 
I  26 

I    9 
I  19 
129 

I  12 
I  22 
132 

I  14 

I  24 

I  35 

I  16 

127 
138 

I  19 
130 
141 

I  21 

132 

144 

123 
135 
147 

126 
138 
I  50 

I  28 
141 
153 

131 
144 

157 

.07 
.08 
.09 

.1 

.2 
.3 

133 

3  6 

4  39 

136 
3  12 

448 

I  39 
318 

458 

I  42 
325 
5    7 

I  46 
331 
5  '7 

I  49 
338 
527 

152 

3  44 
5  37 

156 
351 
5  47 

I  59 
358 
5  57 

2    2 

i  5 

6    7 

2    6 
4  12 
6  18 

2  lO 

419 

6  29 

.1 

.2 

•3 

.4 

612 

7  45 
9  18 

624 

8  0 

9  37 

637 

8  16 

9  55 

6  50 

832 

10  14 

848 
1034 

716 

9    4 

1053 

729 

921 

II  13 

742 

938 

II  34 

756 

9  55 

II  54 

8  10 
10  12 
12  15 

824 
1030 
1236 

838 
1048 
1258 

.4 

.7 

.8 

•9 

10  51 
12  24 
1357 

II  13 

1249 
1425 

II  35 
13  14 
1453 

II  57 
1339 
1522 

12  14 

14  5 

15  51 

1242 

1431 
16  20 

^3    ^ 
1458 
16  50 

1329 
1525 
1720 

1353 
1552 
17  51 

14  17 

16  20 
1822 

1442 
1648 
1854 

15    7- 
17  17 
19  26 

:l 

.9 

I. 
2. 

3 

1530 
31    0 
4630 

16    I 

32    2 
48    3 

1632 

33    4 
49  37 

17    4 
34    8 
51  12 

1736 
3512 

5249 

18    9 
3618 

5427 

1842 
3724 
56    7 

3832 

5748 

1950 
3940 
5931 

20  25 
4050 
61  15 

21    0 
42    0 
63    I 

21  36 
43  12 
6448 

I. 

2. 

3. 

4. 

62    I 

64    4 

66    9 

6816 

7025 

7236 

74  49 

77    4 

7921 

81  40 

84    I 

4. 

77 


TABLE    IV.— VALUES    OF    Ch«. 


c. 

HOUR    ANGLE. 

C. 

m.  s. 

m.    8.     m.  s. 

m.    8. 

m.    8. 

m.    8. 

m.   8. 

m.  8. 

m.    8. 

m.    8. 

m.    8.     m.    8. 

36  30 

37  0  J37  30 

38  0 

38  30 

39  0 

39  30 

40  0 

40  30 

41  0 

4130  42  0 

M 

/   // 

/ 

/ 

/   // 

/   // 

/     u 

0  16 

016 

016 

/   II 

/   // 

OI§ 

.01 

0  13 

0  14 

014 

0  14 

oiS 

015 

017 

017 

*0I 

.02 

027 

027 

028 

0  29 

030 

030 

031 

032 

033 

034 

034 

035 

.02 

.03 

040 

041 

042 

043 

044 

046 

047 

048 

049 

050 

052 

053 

.03 

.04 

053 

?^l 

056 

058 

059 

I    I 

I    2 

I    4 

I    6 

I    7 

I    9     I  II 

.04 

.05 

I    7 

I  10 

I  12 

I  14 

1 16 

I  18 

I  20 

I  22 

124 

I  26  !      I  28 

•05 

.06 

I  20 

I  22 

124 

I  27 

129 

131 

134 

136 

138 

141 

143        146 

.06 

•°z 

133 

136 

138 

141 

144 

I  46 

149 

'52 

155 

158 

2     I 

2    3 

.07 

.08 

147 

150 

152 

156 

159 

2     2 

2   5 

2    8 

2  II 

2  14 

218 

2  21 

.08 

.09 

2   0 

2    3 

2    7 

2  10 

213 

217 

2  20 

224 

228 

231 

235 

239 

.09 

.1 

2  13 

217 

2  21 

224 

228 

232 

236 

240 

244 

248 

252 

256 

.1 

.2 

426 

4  34 

441 

4  49 

456 

5    4 

5'o 

VI 

V^ 

536 

5  44 

5  53 

.2 

.3 

6  40 

651 

7   2 

713 

725 

736 

748 

8  12 

824 

837 

849 

.3 

.4 

^53 

9    8 

922 

938 

9  53 

10   8 

1024 

1040 

1056 

II  12 

II  29 

II  46 

.4 

.5 

11    6 

11  24 

"43 

12    2 

12  21 

12  40 

13   0 

13  20 

1340 

14   0 

14  21 

1442 

•5 

.6 

13  19 

13  41 

14   4 

1426 

1449 

15  13 

1536 

16   0 

1624 

1649 

17  13 

1738 

.6 

.7 

1533 

1558 

16  24 

16  51 

17  18 

1745 

18  12 

1840 

19    8 

1937 

20    6 

2035 

.7 

.8 

1746 

18  15 

1845 

19  15 

1946 

20 17  i  20  48 

21  20 

2152 

2225 

2258 

2331 

.8 

.9 

1959 

20  32 

21    6 

21  40 

22  14 

2249 

2324 

24     0 

2436 

2513 

2550 

2628 

.9 

I. 

22  12 

2249 

2326 

24   4 

2442 

2521 

26   0 

2640 

27  20 

28    I 

2842 

2924 

1, 

2. 

44  24  !  45  38 

4652 

48    8 

4924 

5042 

52   0 

5320 

80   0 

5440    56    2 

5724 

5848 

2. 

3. 

6637 

6827 

7019 

72  12 

74   7 

76  3 

78    I 

82    I 

84    3 

86    7 

88  12 

3. 

C. 

HOUR   ANGLR 

C. 

m.    8. 

m.    8. 

m.   8. 

m.   a. 

m.   8. 

m.    8. 

m.    8. 

m.    8. 

m.    •. 

m.    8. 

m.    8. 

42  30 

43  0 

43  30 

44  0 

4430 

45  0 

4530 

46  0 

46  30 

47  0 

47  30 

48  0 

0  18 

018 

/    // 

1        M 

/        M 

/    // 

/      u 

/    // 

/      u 

/        M 

/         M 

/    // 

m 

.01 

0  19 

0    19 

020 

0  20 

021 

0  21 

022 

022 

023 

023 

.01 

.02 

0  36 

037 

038 

039 

0  40 

040 

041 

042 

043 

044 

?1 

046 

.02 

.03 

054 

05s 

057 

0   58 

059 

I    I 

I     2 

I    3 

I    5 

I    6 

I    9 

.03 

.04 

1  12 

I  14 

I  16 

1     17 

I    19 

I  21 

123 

125 

I  26 

I  28 

130 

132 

.04 

.05 

130 

132 

135 

137 

139 

141 

I  44 

146 

148 

I  50 

I  53 

I  55 

•05 

.06 

I  48 

151 

154 

156 

159 

2   I 

2    4 

2    7 

2  10 

213 

215 

2  18 

.06 

.07 

2    6 

^   f 

2  12 

216 

219 

2  22 

2  25 

228 

231 

235 

238 

241 

.07 

.08 

224 

228 

231 

235 

238 

242 

246 

249 

253 

257 

3    0 

3    4 

.08 

.09 

243 

246 

250 

254 

258 

3   2 

3    6 

3  10 

315 

319 

323 

327 

.09 

.1 

3    I 

I   5 

1   ? 

r^ 

318 

322 

327 

331 

336 

341 

346 

350 

.1 

.2 

6    I 

6  10 

6  18 

627 

636 

645 

654 

7    3 

712 

722 

731 

741 

.2 

.3 

9    2 

915 

928 

941 

9  54 

10   7 

10  21 

1035 

1049 

"    3 

II  17 

II  31 

.3 

.4 

12    2 

12  20 

1237 

'?54 

13  12 

1330 

1348 

14    6 

1425 

1444 

15    2 

1522 

•4 

.5 

'S    3 

1524 

1546 

16    8 

1630 

1652 

17  15 

1738 

18    I 

1824 

1848 

19  12 

.5 

.6 

18    4 

1829 

185s 

19  22 

1948 

20  15 

2042 

21  10 

2137 

22    5 

2234 

23    2 

.6 

•7 

21    4 

2134 

22    5 

2235 

23    6 

2337 

24    9 

2441 

2514 

2546 

26  19 

2651 

.7 

.8 

24   5 

2439 

2514 

2549 

26  24 

27   0 

2736 

2813 

2850 

2927 

30   5 

3043 

i 

•9 

27    6 

2744 

2823 

29    2 

2942 

3022 

31    3 

3M4 

32  26 

33    8 

3351 

34  34 

.9 

I. 

30   6 

3049 

3132 

32  16 

33    0 

33  45 

3430 

3516 

36   2 

3649 

3736 

3824 

J, 

2. 

60  12 

61  ^8 

63    4 

6432 

66   0 

6730 

69   0 

7032 

72   4 

7338 

7512 

7648 

2. 

3. 

9019 

^ 

78 


TABLE    IV.— VALUES    OF    Ch«. 


c. 

HOUR    ANGLE. 

C. 

m.  8, 

m.    8.  1  m.  8. 

m.    8. 

m.    8. 

m.    8. 

m.    s. 

m   8. 

m.    8. 

m.    8.      m.    8.     m.    g.  I 

48  30 

49  0  i 

49  30 

50  0 

50  30 

51  0 

5130 

52  0 

52  30 

53  0 

53  30  54  0 

// 

/   // 

/   // 

/   // 

/   // 

0  26 

0  26 

/    // 

/      u 

028 

'    'A 

/   //I 

/    // 

^^ 

OI 

024 

024 

0  24 

025 

027 

027 

0  28 

029 

0  29 

'.01 

.02 

047 

048 

049 

0  50 

051 

052 

053 

054 

055 

0  56 

057! 

058 

.02 

.03 

I  II 

I  12 

I  14 

I  15 

I  17 

I  18 

I  20 

I  21 

123 

124 

I  26  i 

I  27 

•03 

.04 

I  34 

136 

138 

I  40 

142 

144 

146 

148 

'5? 

152 

154 

157 

.04 

.05 

158 

2   0 

2    3 

2   5 

2    8 

2  10 

213 

215 

218 

2  20 

223 

226 

•OS 

.06 

2  21 

224 

227 

230 

233 

236 

239 

242 

245 

249 

252! 

255 

.06 

.07 

245 

248 

252 

255 

259 

3    2 

3    6 

3    9 

313 

3  17 

320 

324 

.07 

.08 

3    8 

312 

316 

320 

324 

328 

332 

336 

340 

3  45 

3  49 

3  53 

.08 

.09 

332 

336 

341 

3  45 

350 

3  54 

3  59 

4    3 

4    8 

413 

418 

422 

.09 

.1 

3  55 

4    0 

4    5 

410 

4  15 

420 

V^ 

430 

436 

441 

446 

452 

.1 

.2 

7  50 

8    0 

8  10 

820 

830 

840 

8  50 

9    I 

911 

922 

932 

9  43 

.2 

.3 

II  46 

12    0 

12  15 

12  30 

1245 

13    0 

13  16 

13  31 

1347 

14    3 

14  19 

1435 

.3 

.4 

15  41 

16    0 

16  20 

1640 

17    0 

17  20 

17  41 

18    2 

1822 

1844 

19    5 

19  26 

.4 

.5 

1936 

20    0 

2025 

20  50 

21  15 

21  40 

22    6 

22  32 

22  58 

2324 

2351 

2418 

.5 

.6 

2331 

24    0 

2430 

25    0 

2530 

26   0 

2631 

27    2 

2734 

28    5 

2837 

29  10 

.6 

.7 

27  27 

28    0 

2835 

29  10 

2945 

3021 

3057 

3133 

32    9 

3247 

3324 

34    I 

•7 

.8 

31  22 

32    0 

3240 

3320 

34    0 

3441 

3522 

36    3 

3645 

3727 

38  10 

3853 

.8 

.9 

35  17 

36    0 

3645 

3730 

3815 

39    I 

39  47 

4034 

41  21 

42    8 

4256 

43  44 

.9 

I. 

39  12 

40    I 

4050 

4140 

4230 

43  20 

4412 

45    4 

4556 

4649 

4742 

4836 

I. 

2. 

7824 

80    2 

81  40 

83  20 

85    0 

8642 

8824 

90   8 

91  52 

9338 

9524 

97  12 

2. 

c. 

HOUR    ANGLE. 

C. 

m.    s. 

m.    8. 

m.    s. 

m.    8. 

m.    8. 

m.    s. 

m.    8. 

m.    8. 

m.    8. 

m.    8. 

m.    s. 

m.    s. 

54  30 

55   0 

55  30 

56  0 

56  30 

57   0 

57  30 

58   0 

58  30 

59   0 

59  30 

60   0 

/    // 

/    // 

/    // 

/    // 

/    // 

/    // 

/         4t 

/    // 

/    // 

/    // 

/    // 

'    if 

// 

.01 

0  30 

0  30 

031 

031 

032 

032 

033 

034 

034 

035 

035 

0  36 

.01 

.02 

0  59 

I    0 

I    2 

I    3 

I    4 

I    5 

I    6 

I    7 

I    8 

I  10 

I  II 

I  12 

.02 

.03 

I  29 

I  31 

132 

I  34 

136 

I  Zl 

I  39 

141 

I  43 

144 

146 

I  48 

.03 

.04 

»  59 

2    I 

2    3 

2    5 

2    8 

2  10 

2  12 

2  15 

2  17 

2  19 

2  22 

224 

.04 

•05 

229 

231 

234 

237 

2  40 

242 

245 

248 

251 

254 

257 

3   ° 

.05 

.Ob 

258 

3    1 

3    5 

3    8 

3  12 

3  14 

318 

322 

325 

329 

332 

336 

.06 

.07 

328 

332 

336 

340 

3  43 

3  47 

351 

3  55 

4    0 

4    4 

4    8 

4  12 

.07 

.08 

358 

4    2 

4    6 

4  II 

415 

4  20 

424 

429 

4  34 

438 

4  43 

448 

.08 

.09 

427 

432 

4  37 

442 

4  47 

452 

458 

5    3 

5    8 

5  13 

5  19 

524 

.09 

.1 

4  57 

5    2 

5    8 

5  14 

519 

525 

531 

536 

542 

548 

^H 

6    0 

.1 

.2 

9  54 

10    5 

10  16 

10  27 

1038 

10  50 

II     I 

II  13 

II  24 

1136 

II  48 

12    0 

.2 

.3 

14  51 

15    7 

1524 

15  41 

1558 

16  15 

1632 

1649 

17    7 

1724 

'7  42 

18    0 

.3 

•4 

1948 

20  10 

2032 

2054 

21  17 

21  40 

22    2 

22  26 

2249 

23  12 

2336 

24    0 

.4 

.5 

2445 

25  12 

2540 

26    8 

2636 

27    4 

2733 

28    2 

2831 

29   0 

2930 

30    0 

.5 

.6 

2942 

3015 

3048 

3122 

31  55 

3229 

33    4 

3338 

3413 

34  49 

3524 

36    0 

.6 

.7 

34  39 

35  17 

3556 

3635 

3715 

37  54 

3834 

3915 

3950 

4037 

41  18 

42    0 

.7 

.8 

3936 

40  20 

41    4 

41  49 

4234 

43  19 

44    5 

4451 

4538 

4625 

47  12 

48   0 

.8 

.9 

44  33 

4522 

4612 

47    2 

47  53 

4844 

4936 

5028 

51  20 

5213 

53    6 

54   0 

.9 

I. 

4930 

5025 

5120 

52  16 

5312 

54    9 

55    6 

56   4 

57    2 

58    I 

59   0 

6c  0 

I. 

2. 

99    0 

2. 
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TABLE    IV.— VALUES   OF  Ch« 


HOUR    ANGLE. 

c. 

C. 

h.    m. 
1      1 

h.    m. 

1     2 

h.    m. 
1     3 

h.    m, 
1     4 

h.    m. 
1     5 

h.    m. 
1     6 

h.    m. 
1     7 

h.    m. 

1     8 

h.    m. 
1     9 

h.    m. 
1    10 

h.    m. 
1    11 

h.    m. 
1    12 

II 

.01 

.02 

.03 

/    '/ 
037 
I  14 
I  52 

/    // 
038 
I  17 
155 

/    // 
040 
I  19 
159 

/    // 
041 

1  22 

2  3 

/    // 

0  42 

1  24 

2  7 

1    II 
044 

1  27 

2  II 

/    // 
045 

1  30 

2  15 

0  46 

1  32 

2  19 

048 

I  35 
223 

0  49 
138 
227 

/    // 
0  50 
141 
231 

/     // 
052 

I  44 
235 

II 

.01 
.02 
•03 

.04 
.06 

229 
3    6 
3  43 

234 
3  12 
351 

239 
318 
358 

244 
325 
4    6 

249 
331 
4  13 

338 
421 

3    0 
3  44 
429 

3  5 
351 

4  37 

3  10 
446 

316 
4    5 
4  54 

322 
412 
5    2 

327 

4  19 

5  II 

.04 
.06 

.07 
.08 
.09 

4  20 
458 

5  35 

546 

438 
518 

5  57 

4  47 
528 
6    9 

456 
6  20 

632 

5  14 
5  59 
644 

524 
6  10 
656 

5  33 
621 
7    8 

5  43 
632 
721 

5  53 
643 
7  34 

6  3 
655 

7  47 

.07 
.08 
.09 

.1 

.2 
.3 

612 

12  24 
1836 

624 
1249 
19 13 

637 
13  14 
19  51 

6  50 

1339 
20  29 

7    2 
14    5 
21    7 

716 
1431 
2147 

1458 
22  27 

742 
1525 
23    7 

756 
1552 
2348 

8  10 
16  20 
2430 

8  24 
1648 
25  12 

838 
17  17 
2555 

.1 

.2 
■3 

•4 
•5 
.6 

2448 
31    0 

3713 

2538 
32  2 
3826 

2628 
33    4 
3941 

2718 
34    8 

4058 

28  10 

3512 
4215 

29  2 
3618 
4334 

2956 
3724 
44  53 

3050 
3832 
46  14 

3144 
3940 
47  37 

3240 
4050 
49    0 

3336 
42    0 
5025 

34  34 
43  12 
5150 

4 
•5 
.6 

.i 

.9 

4325 
49  37 
55  49 

4451 
51 15 
5740 

46  18 

5255 
5932 

47  47 
54  37 
61  26 

4917 
5620 
63  22 

5049 
58  5 
65  20 

5222 
5951 

53  57 
61  39 

55  33 
6329 

57  10 

5849 

6029 

.7 
.8 

I. 

62    I 

64    4 

66    9 

HOUR    ANGLE. 

C. 

C. 

h.    m. 
1   13 

h.    in. 
1    14 

h.    m. 
1    15 

h.    ra. 
1    13 

h.    m. 
1    17 

h.    m. 
i   18 

h.    m. 
1   20 

h.    m. 
1   22 

h.    m. 
1    2i 

h.   m. 
1    26 

h.   m. 
1    28 

h.    m. 
1    30 

// 

.01 
.02 
.03 

053 

1  47 

2  40 

/    // 
055 
I  49 
244 

0  56 
•  52 
249 

/    // 
0  58 

155 
253 

059 
I  59 
258 

1  I 

2  2 

3  3 

1  4 

2  8 

3  12 

/    // 

1  7 

2  14 
3« 

/    // 

1  II 

2  21 

332 

/    // 
I  14 
228 
342 

/    // 
I  17 

235 
352 

I  21 

242 
4    3 

.01 
.02 
•03 

.04 

■2 

3  33 
426 
520 

3  39 

4  34 
529 

3  45 
441 
5  37 

351 

4  49 

5  47 

456 

556 

4  3 

5  4 

6  5 

416 
5  20 
624 

429 
536 
643 

442 

5  53 
7    3 

456 
6  10 
724 

5  10 
627 

7  45 

524 

645 
8    6 

.04 

.07 
.08 
.09 

613 

7  6 

8  0 

623 
7  18 
813 

634 
730 
826 

644 

742 
840 

655 
854 

7    6 

11 

728 
832 
936 

751 
858 

10    5 

814 

924 

1035 

838 

952 

II    6 

9    2 

10  19 

11  37 

927 
1048 
12    9 

.09 

.2 

.3 

1746 
2639 

9    8 
18  15 
2723 

922 
1845 
28    7 

938 
19  15 

2853 

1946 
2939 

10    8 
20  17 
3025 

10  40 
21  20 
32    0 

II  12 

2224 
33  37 

II  46 
23  3' 
3517 

12  20 
2439 
3659 

1254 
2549 
3843 

13  30 
27    0 
4030 

.1 
.2 
•3 

■4 
.5 
.6 

3532 
4424 
53  17 

3630 
4538 
5446 

3730 
4652 

5615 

3830 
48    8 
5746 

3932 
4924 
5918 

4034 
5042 
60  50 

4240 
5320 
64    0 

44  49 
56    I 

47    2 
5848 

49  19 
61  40 

51  37 
6432 

54    0 

•4 

•J 

.7 

62  II 

6353 

6537 

80  TABLE     V. 

APPROXIMATE    APPARENT    TIME    OF    THE    MERIDIAN    PASSAGE    OF    THE 
PRINCIPAL     FIXED    STARS.        Daily  change— A:  minutes,  nearly. 


STAR'S 


Right 

Ascen- 
sion. 


Declina- 
tion. 


h.    m 

°  I 
o    8 

o  35 

0  39 

1  4 

1  34 

2  2 

2  57 

3  17 

4  30 

5  9 
5  10 
5  20 
5  27 
5  31 

5  36 
5  43 
5  50 
22 
41 
55 
28 
34 
39 

9  M 

9  23 

10  3 

10  15 

10  58 

11  9 

II  44 

11  49 

12  21 

12  25 
12  29 
12  57 


13  20 

13  44 

13  57 

14  II 
14  33 
14  45 

15  12 
15  31 

15  39 

16  o 
16  23 
16  38 

16  38 

17  5 
17  30 

17  54 

18  34 

19  46 

20  18 

20  38 

21  16 

22  2 

22  52 

23  o 


28  33  N. 
14  38i  N. 

56  o  N. 

18  31  S. 
35  6iN. 

57  44  S. 
23  o  N. 

3  42iN. 
4931  N. 

16  19  N 

45  54  N. 
8  19  S. 

28  3iiN. 

0  22  S. 

1  16  S. 


34  8 
942 
723 

5239 
1635 
28  50^  S. 

32  6  N. 

5  28iN. 

28i5iN. 

5852  S. 

8  14  S. 

12  26i  N. 

20  20  N, 
62  i6i  N. 

21  4  N. 

15  7  N. 
54  14  N. 
62  331  S. 

1558  S. 
2251^8. 
II  29  N. 


S. 
N. 
S. 

N. 
S. 
S. 

9  lis. 

27  2i  N. 
644  N. 


1039 
4948 

59  54 

19  41 

60  26 
1538 


1932 
26  13 
31  47 
6851 
1536 
1238 


51  30  N 

38  4iiN 

837  N 

57  3  S. 
4456  N. 
62  loi  N. 

47  26  S. 
30  8  S. 
14  41  N. 


Name  and  Magnitude. 


a  Andromed9e(^^pAerate)2-i 

y  ?&ga.s\  {Algenih) 3-0 

a  Cassiopeige  {iSchedir)  2-5 

^Ceti  {Diphda) 2-1 

/3  Andromedse  {Mirach)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Arietis  {Hamul)    2-0 

a  CGti  (Meiikar)  2-7 

a  Persei 1-9 

a  Tauri  {A  Ideharan)  . . .  i  -o 

a  Aurigse  (Capella) 0-2 

^Ononis  {Bigel) 0-3 

^  TsMvi  (El  Nath)  1-9 

S  Ononis  (Mintaka)  .2-5 
£  Orionis  [AbiiLam)    ...1-8- 

a  Columbae    2-7 

K  Urionis  (Saiph) 2-2 

a  Orionis  (Betelguese)  . .  i  -2 

a  Argds  ( Canopus)  0-4 

a  Canis  Maj.  {Sirius)  -  1-4 
«  Canis Majoris(^c?a/a)  1-5 

a'  Geminorum  (Castor)  2-0 
i»  Canis  Min.  (Procyon)  0-5 
^Geminorum  (Pollux)  1-2 

I  Arg{is 22 

a.  Yiydixx  (Alphard)  ...2-2 
a  Leonis  (Regulus) 1-4 

7I  Leonis  (Algeiha)  ...2-5 
a  UrsaeMajoris(Z>MMe)  2-0 

5  Leonis  (Zosma) 2-8 

/3  Leonis  (Denehola)  ...  2-2 
7  UrsseMajoris(PAecc?a)2-6 
a^  Crucis  i-o 

5'  Corvi  (Algores)  3-1 

/SCorvi 2-8 

6  Virginis ( Vindemiatrix)-^-o 

a  Virginis  (Spica)    1-2 

f)  UrsseMaj.(J5ew«^wascA)2-0 
)8  Centauri     0-8 

a  Bootis  (Arcturus) 0-3 

a*  Centauri i-o 

a  Librae 3-0 

/3  Librae 2-7 

aCoronge  2-4 

a  Serpentis  ( Unukalhai)2-j 

/3^  Scorpii  (Akrab) 3-0 

a  Scorpii  (Antares) 1-2 

^  Herculis 3-1 

a  Trianguli  Australis  ...2-2 
7j  Ophiuchi    2-6 

a  0^\i\\xc\\\(Ras Alaghue)2-2 

7  Draconis  (Etanin)  ...  2-4 

aLyrse  (F<?g'a) 0-2 

a  Aquilse  (^  /i«ir)    i  -o 

a  Pavonis  2-1 

aCygm(Deneh)  1-3 

a  Cephei  (^^c^eramin)    2-6 

aGruis I-9 

a  Pis.  Aust  (Fomalhaut)  1-3 
a  Pegasi  (Markab)  2-6 


JANUARY. 


h.  m. 
520 
525 
552 

556 

6  21 
651 

7  19 

8  14 

834 

9  47 
10  26 
1027 

1037 
1044 

10  48 

1053 

11  o 

II    7 

II  39 

11  58 

12  12 

1245 
12  51 
12  56 

1431 

1440 
15  20 

15  31 

16  15 

16  26 

17  I 

17  6 
1738 
1742 
1746 

18  14 

1837 

19  I 

19  14 

1928 

1950 

20  2 

20  29 
2047 

20  56 

21  17 
21  40 
21  55 

21  55 

22  22 
2247 

23  II 
2351 

I    3 

I  35 
I  55 
233 

3  19 

4  9 
417 


h.  m. 
5  7 
5  12 

5  39 

542 

6  8 
638 

7  5 

8  I 
821 

9  34 
013 
o  14 

o  24 
031 
035 
o  40 

047 
054 

125 
145 

158 

2  32 
238 
243 

4  18 

4  26 

5  7 
518 

6  2 
613 
648 

6  52 
725 

7  28 

7  33 

8  I 

824 
847 

9  I 

915 
9  37 
9  49 

20  15 
2034 
2043 

21  3 
21  27 
21  42 

21  42 

22  8 

2234 

22  58 

2337 

0  50 

1  21 

1  42 

2  20 

3  6 

356 

4  4 


8 


h.  m. 
4  49 
4  54 
521 

525 
550 

6  20 

648 

7  43 

8  3 

9  16 
956 
956 

o  6 
013 
o  17 

O  22 

0  29 

036 

1  8 

1 27 
I  41 

2  14 
2  20 
2  25 

4  I 
4    9 

4  49 

5  I 
5  44 

5  55 

6  30 
635 

7  7 

7  II 
7  15 

7  43 

8  6 
830 
843 

857 

9  19 
932 

958 
20  17 
20  26 

20  46 

21  10 
21  24 

21  24 

21  51 

22  17 

22  40 

23  20 
032 

I    4 

1  24 

2  2 

248 
338 
346 


12 


h.  m. 
432 

4  37 

5  4 

5    7 

5  33 

6  3 
630 

7  26 
746 

859 
938 
938 

9  49 
956 
10   o 

10  5 
10  12 
10  19 

10  50 

11  10 
II  23 

11  57 

12  3 

12  8 

1343 

13  51 
1432 

1443 
1526 

1538 

16  13 

16  17 
1650 

1653 
1658 

17  26 

1749 

18  12 
1826 

1840 

19  2 

19  14 
1940 

1959 

20  8 

20  28 
20  52 
7 


21 


21    7 
21  33 

21  59 

22  23 

23  2 
015 
047 
I  7 
145 
231 
321 
3  29 


16 


h.  m. 

415 

4  20 
446 

450 
516 

5  45 

613 
7  9 
729 

842 
9  21 
9  21 

932 

938 

9  43 

948 

9  55 
10  I 

033 

0  52 

1  6 

I  40 
I  46 
I  51 
3  26 

3  34 
415 

4  26 

5  9 

5  20 

556 

6  o 

633 

636 

6  41 

7  9 

731 

7  55 

8  8 

844 
857 

923 

942 

951 

20  II 

2035 
20  50 

20  50 

21  16 

21  42 

22  6 
2245 
2357 

o  29 

0  50 

1  28 

213 
3  4 
3  II 


20 


h.  m. 
358 
4  3 
429 

4  33 

4  59 
528 

5  56 
651 
7  12 

825 
9  4 
9  4 

914 
9  21 
9  26 

930 
9  37 
944 

10  16 

1035 
1049 

11  23 
II  29 
II  34 

13  9 

13  17 
1358 

14  9 
1452 

15  3 

1538 
1543 

16  16 

16  19 
16  24 

16  52 

17  14 
1738 

17  51 

18  6 
1827 

18  40 

19  6 
1925 
1934 

1954 

20  18 
2033 

2033 
2059 

21  25 

21  49 

22  28 
2340 

0  12 
032 

1  II 

156 
247 
254 


24 


h.  m. 
341 
346 
4  12 

4  16 
442 

5  II 

5  39 
635 
655 

8  8 
847 
847 
858 

9  4 
9  9 

9  14 
9  21 
927 


9  59 
10  18 
1032 

( 

i( 
i( 

II  6 
II  12 
II  17 

i< 

K 

1252 
13  0 
13  41 

I 

1352 
1435 
1446 

I 
I 

I 

1522 
15  26 
1559 

I 
I 

I 

16  2 
16  7 
1635 

I 

I 
I 

1657 
17  21 

1734 

I 

I 

1749 
18  10 
1823 

\ 

1849 
19  8 

19  17 

I 
I 

1937 
20  I 
20  16 

I 
I 

20  16 

I 

20  42 

2T  8 

21  32 

22  II 
2323 

2355 

0  16 

054 

1  40 
230 
237 


TABLE     V. 


81 


APPROXIMATE    APPARENT    TIME    OF    THE    MERIDIAN    PASSAGE    OP    THE 
PRINCIPAL    FIXED    STARS.        Daily  change— 4:  minutes,  nearly. 


STAR'S 


Right 
Ascen- 
sion. 

Declina- 
tion. 

h.    m. 

o    3 

o  8 

o  35 

2*833  N. 
14  38i  N. 
56  0  N. 

0  39 

1  4 
I  34 

18  31  S. 
35  6iN. 
57  44  S. 

2   2 

2  57 

3  17 

23  0  N. 

3  42i  N. 

4931  N. 

4  30 

5  9 
5  10 

16  19  N 

45  54  N- 

819  s. 

5  20 
5  27 
5  31 

28  3iiN. 
022  S. 
I  16  S. 

5  36 
5  43 
5  50 

34  8  S. 
942  s. 
723  N. 

6  22 
6  41 
655 

5239  s. 

1635  S. 
28  5oiS. 

7  28 
7  34 
7  39 

32  6  N. 
5  28i  N. 

28i5^N. 

9  14 

9  23 

10  3 

5852  S. 
814  s. 

I2  26iN. 

10  15 

10  58 

11  9 

20  20  N. 
6216JN. 

21  4  N. 

II  44 

11  49 

12  21 

15  7  N. 
54  14  N. 
6233^8. 

12  25 
12  29 
12  57 

1558  s. 

2251^8. 
II  29  N. 

13  20 

13  44 
13  57 

1039  s. 

4948  N. 
59  54  S. 

14  II 
14  33 
14  45 

19  41  N. 
6026  S. 
1538  s. 

15  12 
15  31 
15  39 

9  lis. 

27  2iN. 

644  N. 

16  0 
16  23 
1638 

1932  s. 

26  13  S. 
3147  N. 

1638 
17  5 
17  30 

6851  S. 
1536  s. 
1238  N. 

17  54 

18  34 

19  46 

51  30  N. 
38  4iiN. 

837  N. 

20  18 

20  38 

21  16 

57  3  S. 
4456  N. 
62  loi  N. 

22  2 

22  52 
23'  0 

4726  S. 
30  8  S. 
14  41  N. 

Name  and  Magnitude. 


a  Andromed3dAlpheratz)2-i 
7  Pegasi  {Algenib)  ...3-0 
a  Cassiopeise  {Schedir)   2-5 

p  Ceti  {Diphda)  2-1 

/3  Andromedse  {Mirach)  2-2 
a  tridani  {Achernar)  ...i-o 

a  Arietis  {Hamal)    2-0 

a  Ceti  \Menkar)  27 

a  Persei... 1-9 

aTsMTi  {Aldeharan)  ...i-o 

a  Aurigae  (Cape/ la) 0-2 

/3  Orionis  [Uigel) 0-3 

/3Tauri  [El  Nath)  1-9 

S  Oxiom^  {Mintaka)  ...2-5 
5  Orionis  [Alnilam)    ...1-8 

a  Columbse    2-7 

K  Ox'ioms  {Saiph) 22 

a  Ox'ioms  {Betelgiiese)  ...1-2 

a  Argiis  (Canopus)  0-4 

a  Canis  Maj.  (iSirius)  -  1-4 
t  Canis  Majoris(/i (iara)  1-5 

a"^  Geminorum  (Cantor)  2-0 
a  Canis  Min.  (Frocyon)  0-5 
13  Geminorum  {Poluux)   1-2 

I  Argiis  2-2 

a.llyAx2&{Alphard)  ...2-2 
a  Leonis  (Begulus) 1-4 

y^  Leonis  {A Igeiba)  ,..2-5 
a  Ursge  Majoris  (Dubhe)  2-0 
5  Leonis  {Zosma) 2-8 

/3  Leonis  [Denehola)  ...2-2 
7  UrsaeMajoris(PAgcc^a)2-6 
a^  Crucis  i-o 

5-  Corvi  (Algores)  3-1 

iSCorvi 2-8 

e  Vixgin\s{Vindemiatrix)2-o 

a  Vixginis  (Spica)  ....1-2 
17  Ursee  Maj, (iien€ina5cA) 2-0 
/SCentauri 0-8 

a  Bootis  (Arcturus) 0-3 

a'^  Centauri  i-o 

a  Librae 3-0 

j8  Librae...  2-7 

aCoronae 2-4 

a  Serpentis(  Unukalhai)2'j 

/3^  Scorpii  {Akrab)  3-0 

a  Scorpii  [Antares) 1-2 

^  Herculis 3-1 

a  Trianguli  Australis   ...2-2 

»j  Ophiuchi    2-6 

a  0^h.\\xch.\{RasAlaghue)2-2 

7  Draconis  {Etanin)   ...2-4 

a  Lyrae  {Vega) 0-2 

a  Aquilae  (.<4Z^air)    i-o 

a  Pavonis  ...  2-I 

a  Cygni  [Deneb)  1-3 

a  Cephei  {Alderamin)   2-6 

aGruis  1-9 

a  Y\%.  KM?,i{  Fomalhaut)  1-3 
a  Pegasi  [Markab)  2-6 


FEBRUARY. 


h.  m. 
3  8 
3  12 
3  39 

3  43 

4  9 
438 

5  6 

6  I 

6  22 

7  35 

8  14 

814 
824 
831 
836 

840 
847 
854 

9  26 
9  45 
9  59 

1033 
1038 
1044 

12  19 

12  27 

13  7 

13  19 

14  2 

14  13 
1448 
1453 
1525 

1529 
1534 
16    2 

16  24 
1648 

17  I 

17  16 
1737 
1750 

18  16 

1835 
1844 

19  4 
1928 
1943 

1943 

20  9 

2035 

2059 
2138 
22  50 

2322 
2342 

0  21 

1  6 

157 

2  4 


h.  m. 
255 

3  o 
327 

331 
356 

4  26 

4  54 

5  49 

6  9 

7  22 

8  2 
8    2 

8  12 

8  19 

823 

828 

835 
842 

9  14 
9  33 
9  47 

o  20 
o  26 
031 
2    7 

2  15 

25s 

3  7 
350 

4  I 

436 

441 

5  13 

5  17 
521 

5  49 

6  12 
636 
649 

7  3 
725 
738 

8  4 
823 
832 

852 

9  16 
930 

930 

9  57 

20  22 

20  46 

21  26 
2238 

23  10 
2330 

0  8 

054 

1  44 

152 


h.  m. 
239 

244 

3  II 

3  15 
340 

4  10 

438 

5  33 
5  53 

7  6 

746 
746 

756 

I    3 

8  7 

8  12 
8  19 
826 

858 

917 

931 

10   4 

10  10 

10  15 

"51 

11  59 
1239 

12  51 
1334 
1345 

14  20 
1425 
1457 

15  I 

15  5 
1533 

1556 

16  20 

1633 
1647 

17  9 

17  22 

1748 

18  7 

18  16 

1836 

19  o 
19  14 

19  14 

19  41 

20  6 

20  30 

21  10 

22  22 

2254 

23  14 
2352 

038 
I  28 
136 


12 


h.  m. 

2  23 
228 
255 

2  59 
324 

3  54 

4  22 
517 

5  37 
650 
730 
7  30 
740 

7  47 
751 

756 

8  3 

8  10 

842 

9  I 
915 

9  49 
9  54 
o   o 

135 
143 
2  23 

235 
318 
329 

4  4 
4  9 
441 

4  45 

4  49 

5  17 

540 

6  4 
617 

631 
653 

7  6 

732 
751 

8  o 

820 

844 
858 

858 

925 

951 

20  14 

2054 

22    6 

2238 
22  58 
2336 

0  22 

1  12 
I  20 


16 


h.  m. 
2  8 
2  12 

2  40 

244 

3  8 
338 

4  6 

5  I 
521 

634 
7  14 
7  14 

7  24 
731 
7  35 
740 
7  47 
7  54 

826 
845 
859 

9  33 
938 
9  44 

I  19 

1  27 

2  7 

2  19 

3  2 
3  13 
348 

3  53 
425 

429 

4  33 

5  I 

524 
548 

6  I 

615 

637 

6  50 

716 

7  35 

7  44 

8  4 
828 
842 

842 

9  9 
9  35 

9  5^ 
2038 

21  50 

22  22 

22  42 

23  20 

o    6 

0  56 

1  4 


20 


h.  m. 
I  52 

1  57 

2  24 

2  28 
253 
323 

351 
446 

5  6 

6  19 
659 
659 

7  9 
7  16 
7  20 

725 
732 

7  39 

8  II 
830 
844 

917 
923 
928 

I    3 

1  12 

152 

2  4 
247 

2  58 

3  33 
338 

4  10 

4  14 

4  18 
446 

5  9 

5  33 
546 

6  o 
6  21 
634 


7    I 

7  19 
728 

748 
812 
827 

8  27 
854 

9  19 

9  43 
2023 

21  35 

22  7 

22  27 

23  5 

2351 
o  41 

049 


24 


h.  m. 
I  37 

1  42 

2  9 

2  13 
238 

3  8 

336 
431 
451 

6  4 

644 
644 

654 

7  I 
7  5 
7  10 
717 
724 

756 
815 
828 


9  2 
9  8 
913 
048 
057 
I  37 

1  49 

2  32 

243 

318 
323 

3  55 

3  59 

4  3 
431 

4  54 
518 

531 

5  45 

6  6 

6  19 

646 

7  4 
7  13 

7  33 

7  57 

8  12 

8  12 
839 

9  4 
928 

20  8 

21  20 

21  52 

22  12 
22  50 

2336 
o  26 
034 


82  TABLE     V. 

APPROXIMATE    APPARENT    TIME    OF    THE    MERIDIAN    PASSAGE    OP    THE 
PRINCIPAL    FIXED    STARS.        Daily  change—^  minutes,  Tiearly. 


STAR'S 


Right 
Ascen- 
sion. 

Declina- 
tion. 

h.   m. 
o  3 
o  8 
o  35 

2*833  N. 
14  38i  N. 
56  0  N. 

0  39 

1  4 
I  34 

18  31  S. 
35  6iN. 
57  44  S. 

2   2 

2  57 

3  17 

23  0  N. 

3  42i  N. 

4931  N. 

4  30 

5  9 
5  10 

16  19  N 

45  54  N. 

819  s. 

5  20 
5  27 
5  31 

28  3iiN. 

0  22  S. 

1  16  S. 

5  36 
5  43 
5  50 

34  8  S. 
942  s. 
723  N. 

6  22 
6  41 
655 

5239  s. 

1635  S. 
28  5oi  S. 

7  28 
7  34 
7  39 

32  6  N. 

5  28i  N. 

28  i5iN. 

9  14 

9  23 

10  3 

5852  S. 

8  14  S. 

12  26i  N. 

10  15 

10  58 

11  9 

20  20  N. 
6216JN. 

21  4  N. 

II  44 

11  49 

12  21 

15  7  N. 
5414  N. 
62  33iS. 

12  25 

12  29 
12  57 

1558  S. 
22  51^8. 
II  29  N. 

13  20 

13  44 
13  57 

1039  s. 
4948  N. 
59  54  S. 

14  II 

14  33 
14  45 

19  41  N. 
6026  S. 
1538  s. 

15  12 
15  31 
15  39 

9  lis. 
27  2iN. 

644  N. 

16  0 
16  23 
16  38 

1932  s. 

2613  s. 
3147  N. 

16  38 

17  5 
17  30 

6851  S. 
1536  s. 
1238  N. 

17  54 

18  34 

19  46 

51  30  N. 

38  4iiN. 

837  N. 

20  18 

20  38 

21  16 

57  3  S. 
4456  N. 
62  io\  N. 

22  2 

22  52 

23  0 

4726  s. 
•30  8  S. 

14  41  I^'. 

Name  and  Magnitude. 


a  Andromed3e(^^M«rate)2-i 

7  Pegasi  [Algenib)  ...3-0 
a  Cassiopeise  {Schedir)   2-5 

p  Ceti  {Diphda)  2-1 

/3  Andromedse  {Mirach)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Antiis  {Hamal)    .......2-0 

a  Ceti  {Menkar)  2-7 

a  Persei 19 

aTsMri  {Aldebaran)  ...i-o 

a  Aurigge  (Capella) 0-2 

/S  Orionis  [Rigel) 0-3 

p  Tauri  {El  Nath)  1-9 

8  Orionis  {Mintaka)  ...2-5 
£  Orionis  {Alnilam)    ...1-8 

aColumbse    2-7 

K  Orionis  (Saiph) 22 

a  Orionis  {Betelguese) ...  1-2 

a  Argus  (Canopus)  0-4 

a  Canis  Maj.  {;Sirius)  -  1-4 
£  Canis  Majoris  {Adara)  1-5 

a"  Geminorum  (Castor)  2-0 
a  Canis  Min.  [Procyon)  0-5 
/3  Geminorum  (PoZZmx)   1-2 

t  Argfts  2-2 

a  Ilydrse  (Alphard)  ...2-2 
a  Leonis  {Begulus) 1-4 

y^  Leonis  (Algeiba)  ...2-5 
a  Ursse  Majoris  [Dubhe)  2-0 
5  Leonis  {Zosma) 2-8 

/3  Leonis  {Denebola)  ...2-2 
7  Urs3eMajoris(PA^c<:^a)2-6 
a'  Crucis  i-o 

S"^  Corv'i  {Algores)  3-1 

jSCorvi 2-8 

£  Virginis(  Vindemiatrix)yo 

a  Virginis  {Spica)    1-2 

1]  \JrsssM.Si].{Benetna8ch)2-o 
/SCentauri 0-8 

a  Bootis  (Arcturus) 0-3 

a^  Centauri  i-o 

a  Librae 3-0 

j8  Librae 2-7 

aCoronae    2-4 

a  Serpentis(  Unukalhai)2-y 

/3^  Scorpii  {Akrab) 3-0 

a  Scorpii  [Antares) 1-2 

^  Ilerculis 3-1 

a  Trianguli  Australis   ...2-2 

17  Ophiuchi    2-6 

a  0'ph.mch.\{RasAlaghue)2-2 

7  Draconis  {Etanin)   ...2-4 

a  Lyrae  {Vega) 0-2 

a  Aquilse  {Altair)    ....^.i-o 

a  Pavonis 2-1 

aCygm{Deneb)  ...  1-3 

a  Cephei  {Alderamin)    2-6 

a  Gruis  1-9 

a  Pis.  Aust{Fomalhaut)  1-3 
a  Pegasi  {Markab)  2-6 


MARCH. 


h.  m. 
I  18 
I  23 

1  50 

154 

2  19 

249 

317 

4  12 

432 

5  45 

6  24 
6  25 

635 

6  42 
646 

651 
658 

7  5 

7  37 
756 

8  10 

843 
849 
854 

10  29 
1038 

11  18 

11  29 

12  13 

12  24 

1259 

13  4 
1336 

1340 
1344 

14  12 

1435 
1459 

15  12 

15  26 
1548 

16  o 

16  27 
1645 
1654 

17  15 
1738 
17  53 

1753 
1820 

1845 
19  9 
1948 
21  I 

21  33 

21  53 

22  31 

23  17 
o  7 
015 


h.  m. 
I  7 
I  12 

I  39 

1  42 

2  8 
238 

3  5 

4  I 
421 


b  24 
631 
635 

6  40 
647 
654 

725 

7  44 
758 

832 
838 
843 

10  18 

10  26 

11  7 

11  18 

12  I 
12  13 

1248 
12  52 
1325 
1328 

1333 

14  I 

1424 
1447 

15  I 

15  15 
1537 
1549 

16  15 
1634 
1643 

17  3 
1727 
1742 

1742 

18  8 
1834 
1859 
1937 

20  50 

21  22 

21  42 

22  20 

23  6 
2356 

o  4 


h.  m. 

0  52 

057 

1  24 

I  27 

1  53 
223 

2  50 
346 

4  6 

5  19 

558 

6  9 
6  16 
6  20 

6  25 
632 
639 

7  10 
729 
7  43 

817 
823 

828 

10  3 
10  II 

10  52 

11  3 
II  46 

11  58 

12  33 
1237 

13  10 

13  13 

13  18 

1346 

14  9 
1432 
1446 

15  o 

15  22 
1534 

16  o 

16 19 
1628 

1648 

17  12 
1727 

1727 

1753 

18  19 

1844 

19  22 

2035 
21  7 

21  27 

22  5 

22  51 
2341 
2349 


12 


h.  in. 
037 

0  42 

1  9 

1  13 

138 

2  8 

2  36 

3  31 
351 

5  4 
5  44 
5  44 

5  54 

6  I 

6  5 
6  10 
6  17 
6  24 

656 

715 
729 

8  2 

8  8 
813 

9  49 
9  57 

1037 

1049 
II  32 

11  43 

12  18 

12  23 
1255 

1259 

13  3 

13  31 

1354 

14  18 

14  31 

1445 

15  7 

15  20 

1546 

16  5 

16  14 

1634 
1657 

17  12 

17  12 

1739 

18  4 

1828 

19  8 

20  20 

20  52 

21  12 

21  50 

22  36 

23  26 
2334 


16 


h.  m. 
O  22 

0  27 

054 
058 

1  23 
153 

2  21 
316 
336 

4  49 

5  29 
529 

5  39 
546 
550 

5  55 

6  2 

6  9 
641 

7  o 
714 

7  47 
7  53 
758 

9  34 
942 

0  22 

034 

1  17 

I  28 


2  3 
2  8 

2  40 

244 
248 

3  16 

3  39 

4  3 
416 

430 
452 

5  5 

531 

550 

5  59 

6  19 

6  42 
658 

658 

7  24 
7  49 

813 
853 

20  5 

2037 
2057 

21  35 

22  21 

23  II 
23  19 


20 


h.  m. 
o  8 
013 

0  40 

043 

1  9 

1  39 

2  6 

3  2 

3  22 

4  35 

5  14 
5  15 

525 
532 
536 

541 
548 

5  55 

6  27 
646 

7  o 

7  33 
7  39 
7  44 

9  19 
928 
o  8 

0  19 

1  2 
I  14 

I  49 

1  53 

2  26 

2  30 
234 

3  2 

325 
348 

4  2 

4  16 
438 
450 

5  17 

5  35 

5  44 

6  5 

628 

643 

643 

7  10 

7  35 

7  59 
838 
951 

20  23 
2043 

21  21 

22  7 
2257 

23  5 


24   28 


h.  m. 

2353 

2358 

o  25 

028 

054 
1 24 

1 51 

247 

3  7 

4  20 

5  o 
5  o 

5  10 
5  17 
521 

5  26 

5  33 
540 

6  12 
631 
645 

718 
724 

7  29 

9  4 
9  13 
9  53 

0  4 
047 
059 

1  34 
138 

2  II 

215 

2  19 

247 

3  10 
3  33 

3  47 

4  I 
423 

4  35 

5  2 
5  20 
5  29 

550 
613 
628 

628 

655 
7  20 

7  44 

823 

936 

20  8 

20  28 

21  6 

21  52 

22  42 
22  50 
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APPROXIMATE    APPARENT    TIME    OP    THE    MERIDIAN    PASSAGE    OP    THE 
PRINCIPAL    FIXED    STARS.        Daily  change— A:  minutes,  nearly. 


STAR'S 


Right 

Ascen- 
sion. 


h.    m. 
O     3 

o    8 

o  35 

0  39 

1  4 

1  34 

2  2 

2  57 

3  17 

4  30 

5  9 
5  10 


5  20 
5  27 
5  31 

536 
5  43 
5  50 

6  22 
6  41 
6  55 

728 
7  34 
7  39 

9  14 

9  23 

10  3 

10  IS 

10  58 

11  9 

II  44 

11  49 

12  21 

12  25 
12  29 
12  57 


13 

20 

13  44 

13  57 

14 

II 

14  33 

14  45 

15 

12 

15 

3^ 

15  39 

16 

0 

16 
16 

23 

38 

16 

38 

17 

5 

17 

30 

17  54 

18  34 

19  46 

20 

18 

20 
21 

16 

22 

2 

22 

52 

23 

0 

Declina- 
tion. 


2833  N. 

14  3H  N. 

56  o  N. 

18  31  S. 
35  6iN. 

57  44  S. 
23  o  N. 

3  42i  N. 
4931  N. 

16  19  N 

45  54  N. 

8  19  S. 

28  3iiN. 

0  22  S. 

1  16  S. 

34  8  S. 
942  S. 

7  23  N. 

5239  s. 
1635  s. 
28  50^  s. 

32  6  N. 

5  28iN, 

28i5iN. 

5852  S. 

8  14  S. 
12  26i  N 

20  20  N 
62  i6i  N 

21  4  N. 

15  7  N 

54  14  ^'^• 
62  33i  S. 

15  58^  s. 
2251^8. 
II  29  N 

1039  S. 
4948  N 

59  54  S. 

19  41  N. 

60  26  S. 

1538  s. 

9  liS. 

27  2i  N. 
644  N. 

1932  S. 
2613  s. 

31  47  N. 

6851  S. 
1536  S. 
1238  N, 

51  30  N 

38  4ii  N 

837  N 

57  3  S. 
4456  N 
62  loi  N 

47  26  S. 
30  8  S. 
14  41  N 


Name  and  Magnitude. 


a  Andromed8e(^^/>^mte)2-i 

7  Pegasi  {Algenib) 3-0 

a  Cassiopeiae  {bchedir)  2-5 

pCeti  (Diphda)  2-1 

/3  AndroHiedse  (ifcfiracA)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Arietis  {Hamal)    2-0 

a  C^ii  {Menkar)  2-7 

a  Persei 1-9 

a  Tauri  [A  Ideharan)  . . .  i  -o 

a  Aurigse  {Capella) 0-2 

j8  Ononis  {Bigel) 0-3 

/3  Tauri  (El  Nath)  1-9 

^  Orionis  (Mintaka)  . .  2-5 
e  Ononis  {Alnilam)    ...1-8 

a  Columbge    2-7 

K  (Jrionis  {Saiph) 2-2 

a  Orionis  {Betelguese)  . .  i -2 

a  Axg^s  {Canopus)  0-4 

a  Canis  Maj.  {Sirius)  -  1-4 
e  Canis  Majoris {Adara)!-^ 

a"  Geminorum  (Castor)  2-0 
a  Canis  Min.  (Procyon)  0-5 
/3  Geminorum  (Pow2^^)   i-2 

t  Argfts 2-2 

a  Hydrse  (Alphard)  ...2-2 
a  Leonis  (Reguliis) 1-4 

y "^ 'Ltoxi'is  {Algeiha)  .2-5 
a  Ursae  Majoris  (Z)w6/i(?)  2-0 
(^  Leonis  (Zosma) 2-8 

^  Leonis  (Denebola)  ...  2-2 
7  Urs3eMajoris(PA€CC?a)2-6 
a^  Crucis  i-o 

^"^  Corvi  {Algores)  3-1 

/SCorvi 2-8 

£  Virginis(Finrf«7»ia<rtx)3-o 

a  Virginis  (Spica)     1-2 

■q  Ursae  Maj. (i6e?ieina5cA)  2-0 
/3  Centauri     0-8 

a  Bootis  (Arcturus) 0-3 

a^  Centauri i-o 

a  Librae 3-0 

j3  Librae 2-7 

a  Coronae  2-4 

a  Serpentis(  ?77iwA;a/^ai)2-7 

/3^  Scorpii  (Akrah) 3-0 

a  Scorpii  [Antares) 1-2 

^  Herculis 3-1 

a  Trianguli  Australis  ...2-2 
7;  Ophiuchi    2-6 

a  0^hmc\\\{Ras Alaghue)2-2 

7  Draconis  (Etanin)  ...  2-4 

ahyrx  (Vega)  ...02 

a  Aquilae  (^  Itair)    i  -o 

a  Pavonis  2-1 

a  Cygni  (Deneb)   1-3 

aCephei  (^/(i^ramiw)    2-6 

aGruis  ...     1-9 

a  Pis.  Aust  (Fomalhaut)  1-3 
a  Pegasi  (Markab)  2-6 


APRIL. 


h.  m. 

2324 
2329 
2356 

o  o 
o  25 

055 
1 23 

2  18 
238 

351 
431 
431 
441 
448 
452 

4  57 

5  4 
5  " 

5  43 

6  2 
616 

649 
655 

7  o 

836 
844 
924 

936 

10  19 
1030 

11  5 
II  10 
II  42 

II  46 

11  50 

12  18 

12  41 

13  4 

13  18 

1332 
1354 

14  7 

1433 

14  52 

15  I 

15  21 
1545 
1559 

1559 

16  26 
1652 

17  15 
1755 
19  7 

1939 
1959 
2037 

21  23 

22  13 
22  21 


h.  m. 
23  14 
2318 

2345 
2349 

0  14 

044 

1  12 

2  7 
228 

341 
4  20 

4  20 

430 
4  37 
441 

446 

4  53 

5  o 

532 
551 

6  5 

639 
644 
6  50 

825 
833 
913 

925 
10  8 
10  19 

1054 

10  59 

11  31 

II  35 

11  39 

12  8 

12  30 
1253 

13  7 

13  21 
1343 
1356 

14  22 
1441 
1450 

15  10 
1534 
1549 

1549 

16  15 

16  41 

17  5 
1744 
1856 

1928 
1948 

20  26 

21  12 

22  2 
22  10 


8 


h.  m. 
2259 
23  3 
2330 

2334 

2359 

o  29 

057 
152 
213 

326 
4  5 
4  5 

415 
4  22 
4  26 

431 
438 
4  45 

517 
536 
550 
6  24 
6  29 
635 

8  10 
818 
858 

9  10 

9  53 

10  4 

1039 
1044 

11  16 

II  20 
II  24 

11  52 

12  15 
1239 

12  52 

13  6 
1328 

13  41 

14  7 

14  26 

1435 

1455 

15  19 
1534 

1534 

16  o 
16  26 

16  50 
1729 

18  41 

19  13 
1933 

20  II 

2057 

21  47 
21  55 


12 


h.  m. 
2244 
2249 
23  16 

23  20 

2345 

015 

043 
138 
158 

3  II 
350 

350 

4  I 
4  8 

4  12 

417 
424 
431 

5  3 

5  22 
536 

6  9 
615 
6  20 

^55 

8  4 
844 
856 

9  39 
950 

10  25 
1030 

11  2 

II  6 
II  10 

11  38 

12  I 
12  25 
1238 

12  52 

13  14 
1326 

1353 

14  12 
14  20 

14  41 

15  4 
15  19 

15  19 
1546 

16  II 

1635 

17  15 
1827 

1859 
19  19 
1957 

2043 
21  33 
21  41 


16 


h.  m. 

22  30 

2235 

23  I 

23  5 
2331 

0  o 

028 

1  24 

I  44 

257 
336 
336 

346 

3  53 
358 

4  3 
4  10 
4  16 


20 


h.  m. 
22  15 
22  20 
22  46 

22  50 

23  16 
2345 

013 

I   9 

1  29 

2  42 
321 
321 

332 

338 

3  43 
348 

3  55 

4  I 


4  48   4  33 

5  71  452 
521   56 


5  55 

6  o 

6  6 

741 

7  49 
829 

841 

924 

9  35 

10  10 

10  15 

10  48 

10  51 

10  56 

11  24 

11  46 

12  10 
1223 

1238 
1259 

13  12 

1338 
1357 

14  6 

14  26 
1450 

15  5 

15  5 

15  31 
1557 

16  21 

17  o 

18  12 

1844 

19  4 
1943 

20  28 

21  19 
21  26 


540 
546 
551 
7  26 
7  34 
815 
826 

9  9 
9  20 

9  55 
10  o 

1033 

1036 

10  41 

11  9 

II  31 

11  55 

12  8 

1223 
1244 
1257 

1323 
1342 

13  51 

14  II 
1435 
1450 

1450 

15  16 
1542 

16  6 
1645 
1757 

1829 

1849 
1928 

20  13 

21  4 
21  II 


24 


h.  m. 
22  O 

22   5 

22  31 

2235 

23  I 
2330 

2358 
054 

1  14 

2  27 

3  6 

317 
323 
328 

3  33 
340 
346 

4  18 
4  37 
451 

525 
531 
536 

7  II 

7  19 

8  o 

8  II 
854 

9  5 

940 

9  45 
10  18 

10  21 
10  26 

10  54 

11  16 
II  40 

11  53 

12  8 
12  29 

12  42 

13  8 
1327 
1336 

1356 

14  20 

1435 

1435 

15  I 
1527 

15  51 
1630 
1742 

18  14 
1834 

19  13 

1958 
2049 
2056 


84 
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APPROXIMATE    APPARENT    TIME    OF    THE    MERIDIAN    PASSAGE    OF    THE 
PRINCIPAL     FIXED     STARS.        Daily  change— 4.  minutes,  nearly. 


STAR'S 


MAY. 


Right 
Ascen- 
sion. 


h.   m. 

O  3 
O  8 

o  35 

0  39 

1  4 

1  34 

2  2 

2  57 

3  17 

4  30 

5  9 
5  10 

5  20 

5  27 
5  31 

5  36 

5  43 


9  14 

9  23 

10  3 

10  15 

10  58 

11  9 

II  44 

11  49 

12  21 

12  25 

12  29 

12  57 

13  20 
13  44 

13  57 

14  II 
14  33 

14  45 

15  12 
15  31 

15  39 

16  o 
16  23 
16  38 

16  38 

17  5 
17  30 

17  54 

18  34 

19  46 

20  18 

20  38 

21  16 


Declinsk- 
tion. 


2833  N, 
i4  38iN. 

56  o   N. 

18  31  S. 
35    6iN. 

57  44  S. 
23    o    N. 

3  42i  N. 
4931    N. 

16  19   N 

45  54   N. 
8  19    S. 

28  3iiN. 

0  22   S. 

1  16   S. 

34  8  S. 
942    S. 

7  23   N. 

5239  s. 

1635  S. 
28  5oi  S. 

32  6  N. 
5  28i  N. 

28  I  si  N. 

5852   S. 

8  14  S. 
12  26i  N. 

20  20  N. 
62  i6i  N. 

21  4   N. 

15  7  N. 
5414  N. 
62  33iS. 

1558  S. 

22  5ii  S. 
II  29   N. 

1039  s. 

4948  N. 
59  54   S. 

19  41  N. 
6026  S. 
1538    S. 

9  lis. 
27    2i  N. 

644   N. 

1932  S. 

26  13  S. 
3147    N. 

68  51  S. 
1536  S. 
1238   N. 

51  30    N. 

38  4iiN. 

837    N. 

57  3  S. 
4456  N. 
62  loi  N. 

47  26  S. 
30  8  S. 
14  41    N. 


Name  and  Magnitude. 


a  Andromedge(^  lpheratz)2- 1 
7  Pegasi  {A  Igenib)  ...  3-0 
a  Cassiopeise  {Schedir)   2-5 

P  Ceti  {Diphda)  2-1 

j8  Andromedse  {Mirach)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Arietis  {Hamal)    2-0 

a  Ccti  {Menkar)  2-7 

aPersei 1-9 

a  Tauri  {A  Ideharan)  . . .  i  -o 

o  Aurigge  [Capella) 0-2 

^  Oxion\%{Rigel) 0-3 

^  Ts^xn  {El  Nath)  1-9 

5  Ononis  {Mintaka)  ...2-5 
€  Orionis  {A Inilam)    . . .  i -8 

aColumbge    2-7 

K  Ononis  (Saiph) 2-2 

a  Orionis  {Betelguese) ...  1-2 

a  ArgCis  (Canopus)  0-4 

a  Canis  Maj.  (Sirius)  -  1-4 
e  Canis  Majoris( /I G^ara)  1-5 

a''  Geminorum  {Castor)  2-0 
a  Canis  Min.  {Procyon)  0-5 
j8  Geminorum  {Follux)  1-2 

t  ArgAs  2-2 

a  Ilydrse  {Alphard)  ..,2-2 
a  Leonis  (Regulus) 1-4 

y^  Leonis  {A Igeiba)  ...2-5 
a  Ursae  Majoris  {Duhhe)  2-0 
5  Leonis  {Zosma) 2-8 

/3  Leonis  (Denebola)  ...  2-2 
7  Ursae  Majoris(PA(?<?o?a) 2-6 
a^  Crucis  i-o 

S"^  Coivi  {A  Igor es)  3-1 

iSCorvi 2-8 

£  'Virgin\s{Vindemiatrix)yo 

a  Virginis  (Spica)    1-2 

tt  \jTSxMa.].{Benetna8ch)2-o 
/SCentauri 0-8 

aBo5tis  (Arcturus) 0-3 

a^  Centauri  i-o 

a  Librae 3-0 

/S  Librae 2-7 

aCoronae 2-4 

a  SeTpentis{Unukalhai)2-7 

/3^  Scorpii  (Akrab) 3-0 

a  Scorpii  {Antares) 1-2 

$  Herculis 3-1 

a  Trianguli  Australia   ..,2-2 

jj  Ophiuchi    2-6 

a  Ophiuchi  ( RasA  laghue)  2-2 

7  Draconis  (Etanin)   . . .  2-4 

oLyrae  (Vega) 0-2 

a  Aquilae  {A  Itair)    i -o 

a  Pavonis  ...  2-1 

aCygc\i{De7ieb)  1-3 

a  Cephei  {Alderamin)   2-6 

a  Gruis  1-9 

a  Pis.  Aust  ( Fomalhaut)  1-3 
a  Pegasi  {Markab)  2-6 


h.  m. 

21  33 
2138 

22  5 

22  9 
2234 

23  4 

2332 
o  27 
047 

2  o 

239 

2  40 

2  50 
257 

3  I 

3  6 
3  13 

3  20 

352 

4  II 

425 

458 

5  4 
5  9 
644 
653 
7  33 

7  45 
828 

839 

9  14 
919 

951 

9  55 
9  59 

10  27 

1050 

11  14 
II  27 

11  41 

12  3 
12  15 

12  42 

13  I 

13  9 

1330 
1353 

14  8 

14  8 
1435 

15  o 

1524 

16  4 

17  16 

1748 

18  8 
1846 

1932 
20  22 
2030 


h.  m. 
21  22 
21  27 
21  53 

21  57 

22  23 
2253 

23  20 
016 
036 

1  49 
228 

2  28 

239 
2  46 

2  50 

255 

3  2 
3  8 

340 

3  59 
413 

4  47 
4  53 
458 

633 

6  41 

7  22 

7  33 

8  16 
827 

9  3 
9  7 
940 

9  43 
948 

10  16 

1039 

11  2 
II  15 

11  30 

1151 

12  4 

1230 

1249 
1258 

13  18 
1342 
1357 

1357 
1423 
1449 

15  13 
1552 
17  5 

1736 
1757 
1835 

19  21 

20  II 
20  18 


h.  m. 
21  6 
21  II 
21  38 

21  42 

22  7 
2237 

23  5 
o  o 

0  20 

1  33 
213 

2  13 

223 
230 
234 

239 

2  46 

253 

325 

3  44 
358 

431 

4  37 
442 

6  18 
626 

7  6 

718 

8  I 
812 

847 
852 
924 

9  28 
932 

10  o 

1023 

1047 

11  o 

II 14 
II  36 

11  49 

12  15 
1234 
1243 

13  3 
1327 

13  41 

13  41 

14  8 

1433 

1457 
1537 
1649 

17  21 

17  41 

18  19 

19  5 
1955 

20  3 


12 


h.  m. 

20  50 

2055 

21  22 

21  26 

21  51 

22  21 

2249 
2344 

0  4 

1  17 
I  57 

1  57 

2  7 

2  14 

2  18 


2  23 

2  30 
237 

3  9 
328 
342 

415 
421 

4  26 

6  2 
6  10 

6  50 

7  2 
7  45 
756 

831 
836 
9  8 

9  12 
9  16 
9  44 

0  7 
031 
044 

058 

1  20 
I  33 

1  59 

2  18 

2  27 

247 

3  II 
325 

325 
352 
417 
441 
521 
633 

7  5 
725 

8  3 

849 

9  39 
9  47 


16 


h.  m. 
2034 
2039 
21  6 

21  10 

21  35 

22  5 

2233 
2328 
2348 

I  I 
141 
I  41 

1  51 
158 

2  2 

2  7 
2  14 

2  21 

253 

3  12 
326 

3  59 

4  5 

4  10 

546 

5  54 
634 

646 
729 
740 

l'^ 

8  20 

852 
856 

9  o 
928 

951 
10  15 
1028 

10  42 

11  4 
II  17 

11  43 

12  2 
12  II 

12  31 
1255 

13  9 

13  9 
1336 

14  I 
1425 

16  17 
1649 

17  9 
1747 

1833 
1923 
19  31 


20 


h.  m. 
20  19 
20  24 

20  51 

2055 

21  20 

21  50 

22  18 

23  13 
2333 

046 

I  25 

1  26 

136 
143 
147 

152 
159 

2  6 

238 

257 

3  II 

3  44 
350 
3  55 

530 

5  39 

6  19 

631 

7  14 
725 

8  o 

I  5 
837 

841 

845 

9  13 

936 
10  o 
10  13 

10  27 
1049 

11  I 

II  28 
II  47 

11  55 

12  16 
1239 
1254 

12  54 

13  21 
1346 

14  10 

1450 
16  2 

1634 
1654 
1732 

18  18 

19  8 
19  16 


24 


h.  m. 
20  3 

20  8 
2035 
2039 

21  4 

21  34 

22  2 

22  57 

23  17 

030 

I  9 
I  10 

I  20 

I  27 

1  31 

136 
143 
150 

2  22 

241 
255 
328 

3  34 
3  39 

514 
523 

6  3 

615 
658 

7  9 

7  44 
7  49 
821 

825 
829 
857 
9  20 
9  44 
9  57 

10  II 
1033 
1045 

11  12 
II  31 

11  39 

12  o 
1223 
1238 
1238 

13  5 
1330 

1354 
1434 
1546 

16  18 
1638 

17  16 

18  2 

18  52 

19  I 
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APPROXIMATE    APPARENT    TIME    OP    THE    MERIDIAN    PASSAGE    OF    THE 
PRINCIPAL     FIXED    STARS.        Daily  change— A  minutes,  nearly. 


STAR'S 


Right 

Ascen- 
sion. 


h.  rn 
o  3 
o  8 

o  35 

0  39 

1  4 

1  34 

2  2 

2  57 

3  17 

4  30 

5  9 
5  10 
5  20 
5  27 
5  31 

5  36 
5  43 


9  14 

9  23 

10  3 


o  IS 

0  58 

1  9 
I  44 

1  49 

2  21 

2  25 
2  29 

2  57 

3  20 
3  44 

3  57 

4  II 
4  33 

4  45 

5  12 
5  31 


39 

o 

23 

38 

38 
5 

7  30 

I  54 

8  34 

9  46 

20  18 

20  38 

21  16 

22  2 

22  52 

23  o 


Declina- 
tion. 


2833    N. 

14  38^  N. 

56  o   N. 

18  31    S. 

35    6iN. 

57  44  S. 
23    o    N. 

3  42i  N. 
4931    N. 

16  19    N 

45  54    N. 

8  19    S. 

28  3iiN. 

0  22    S. 

1  16   S. 

34    8   S. 
942    S. 

7  23   N. 

5239  s. 

1635  S. 
28  50^  s. 

32    6   N. 

5  28iN. 

28  i5iN. 

5852    S. 

8  14   S. 

I2  26iN. 

20  20  N. 
62  i6i  N. 

21  4    N. 

15  7  N. 
54  14  N- 
62  33i  8. 

1558  s. 

2251^8. 
II  29   N. 


1039 
4948 
59  54 


19  41  JN. 
60  26    8. 

1538  S. 

9    lis. 

27    2i  N 

644   N, 

1932  8. 
26  13  8. 
3147   N. 


6851 
1536 
1238 


5»  30  N, 

38  4iiN, 

837    N, 

57  3  S. 
4456  N, 
62  loi  N, 

47  26  8. 
30    8   8. 

14  41    N, 


Name  and  Magnitude. 


a  A.ndromQd«iAlpheratz)2- 1 

7  Pegasi  {Algenih)  3-0 

a  Cassiopeise  {bchedir)   2-5 

/SCeti  {Diphda)  2-1 

/S  Andromedse  (itfiracA)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Arietis  (^ama^)    2-0 

a  Ceti  (Menkar)  2-7 

a  Persei...*. 1-9 

a  Tauri  {A  Idebaran)  . . .  i  -o 

a  Aurigae  (Capella) 0-2 

/3  Ononis  {Rigel) 0-3 

^  Tauri  [El  Nath)  1-9 

5  Orionis  {Mintaka)  ...  2-5 
t  Oxiovai  {Alnilam)    ...1-8 

a  Columbse    2-7 

K  Orionis  {Saiph) 2-2 

a  Orionis  {Betelgiiese)  . .  i  -2 

a  Arg^s  (Canopus)  0-4 

a  Canis  Maj.  {Sirius)  -  1-4 
t  Canis  Majoris(.<4rfa;-a)  1-5 

a'  Geminorum  {Castor)  2-0 
a  Canis  Min.  {Frocyon)  0-5 
/S  Geminorum  (Poazu?)   I-2 

t  ArgAs 2-2 

a  Hydrae  {A Iphard)  ... 2-2 
a  Leonis  [Begulus) 1-4 

7^  Leonis  (^/graSa)  ...2-5 
a  Ursse  Majoris  {Duhhe)  2-0 
^  Leonis  {Zosma) 2-8 

/3  Leonis  {Denebola)  .  2-2 
7  Ursse Majoris(PA€CG^a)2-6 
a^  Crucis  i-o 

b"^  Corvi  {Algores)  3-1 

/SCorvi 2-8 

6  V\xg\xn?,{Vindeiniatrix)'^-0 

a  Virginis  (ASjoica)    1-2 

17  Ursse  Maj.(i5en«<wa5cA)2-o 
/3  Centauri     0-8 

a  Bootis  {Arcturus) 0-3 

a'*  Centauri i-o 

a  Librse 3-0 

/3  Librae 2-7 

a  Coronse  2-4 

a  Serpentis  ( Unukalhai)2-y 

j8^  Scorpii  (Akrab) 3-0 

a  Scorpii  {A)itares) 1-2 

^  Herculis 3-1 

a  Trianguli  Australis   ...2-2 

?;  Ophiuchi    2-6 

a  Ophmchi{Ras  Alaghue)2-2 

7  Draconis  {Etanin)  ...  2-4 

a  Lyrse  (Vega)  0-2 

a  Aquilse  {A  Itair)    i  -o 

a  Pavonis  2-1 

aCygm{Deneb)  1-3 

a  Cephei  (Alderamin)    2-6 

aGruis  ..   1-9 

a  Pis.  AxkU{Fomalhaut)  1-3 
a  Pegasi  (i^far^6)  2-6 


JUNE. 


h.  m. 

19  31 
1936 

20  2 

20    6 

20  32 

21  2 

21  29 

22  25 
2245 

2358 
037 
037 

048 
054 
059 

I  4 
I  II 

1  17 
149 

2  8 
2  22 

2  56 

3  2 
3  7 
442 
450 
531 

542 

6  25 
636 

7  12 
7  16 
7  49 

752 
7  57 
825 

848 
911 
924 

9  39 
10   o 

10  13 

1039 
1058 

11  7 

11  27 

12  6 
1232 

12  58 

13  22 

14  I 

15  13 

1545 

16  6 
1644 

17  30 
1820 
1827 


h.  m. 

19  18 
1923 
1950 

1954 

20  19 

2049 

21  17 

22  12 
22  32 

2345 

o  24 
o  25 

035 

0  42 
046 

051 

058 

1  5 

156 

2  10 

244 
249 
25s 

430 
438 
518 

530 
613 

6  24 

659 

7  4 
736 

740 
7  44 
813 

!3S 
859 
9  12 

9  26 
948 

10  I 

1027 
1046 
1055 

11  15 
II  38 
II  53 

11  53 

12  20 

12  46 

13  10 
1349 

15  I 

1533 
1553 

16  31 

17  17 

18  7 
18  15 


8 


h.  m. 
19  2 

19  6 
1934 

1937 

20  3 

2033 

21  o 

21  56 

22  16 

2329 
o  8 
o  9 

o  19 

0  26 
030 

035 

042 

049 

1  20 

140 
153 

2  27 
233 
238 

413 

4  22 

5  2 

5  13 
556 

6  8 

643 
647 

7  20 

724 

7  28 
756 

8  19 

842 
856 

9  10 
932 
9  44 

10  10 

10  29 
1038 

1058 

11  22 
II  37 

11  37 

12  3 
12  29 

1253 
1332 
1445 

15  17 
1537 

16  15 

17  I 
17  51 
1759 


12 


h.  m. 

1845 
1849 
19  17 

19  21 
1946 

20  16 

2044 

21  39 
21  59 

23  12 
2351 
2352 

o  2 

0  9 
013 

018 
025 
032 

1  4 

1  23 
136 

2  10 
2  16 

2  21 

3  56 

4  5 
4  45 

4  57 
540 
551 
626 
631 
7    3 

7  7 
711 

7  39 

8  2 
825 
839 

853 
915 
927 

9  54 
10  13 
10  21 

10  42 

11  5 
II  20 

II  20 

11  47 

12  12 

1236 

13  16 

1428 

15  o 
15  20 
1558 
1644 
1734 
1742 


16 


h.  m. 
1828 
1832 
19  o 

19  4 
1929 

19  59 

20  27 

21  22 
21  42 

2255 
2334 
2335 

2345 

2352 

2356 

o  I 

0  8 
015 

047 

1  6 
I  20 

I  53 

1  59 

2  4 

3  39 
348 
428 

440 
523 

5  34 

6  9 
6  14 
646 

6  50 

654 

7  22 

7  45 

8  9 
822 

836 
858 

9  10 

9  37 

956 

10  4 

10  25 
1048 

11  3 

II  3 
II  30 

11  55 

12  19 

1259 

14  II 

1443 

15  3 

15  41 

16  27 

17  17 
1725 


20 


h.  m. 
18  12 

18  17 
1844 

1848 

19  13 
1943 

20  II 

21  6 
21  26 

2239 
23  18 
23  19 
2329 
2336 
2340 

2345 

2352 

2359 

031 

0  50 

1  4 

137 
143 
148 

323 
332 

4  12 

424 

5  7 
518 

5  53 
558 
630 

634 
638 
7    6 

729 

7  53 

8  6 

820 
842 
854 
921 
940 
948 

10  9 
1032 
1047 

1047 

11  14 

11  39 

12  3 
1243 
1355 
1427 
1447 
1525 

16  II 

17  I 
17  9 


24 


h.  m. 

1755 
18  o 
18  27 

18  31 
1856 

19  26 

1954 
2049 

21  9 

22  22 

23  I 
23  2 

23  12 
23  19 
2323 

2328 
2335 
2342 

0  14 

033 
047 

1  20 

1 26 
131 

3  6 

315 

3  55 

4  7 
450 

5  I 

536 
541 
613 

617 

6  21 
649 

7  12 
736 

7  49 

8  3 
825 
837 

9  4 
923 
931 

952 

10  15 
1030 

1030 

1057 

11  22 

11  46 

12  26 
1338 

14  10 
1430 

15  8 

15  54 
1644 

16  52 


S6 


TABLE     V. 


APPROXIMATE    APPARENT    TIME    OF    THE    MERIDIAN     PASSAGE    OF    THE 
PRINCIPAL     FIXED     STARS.        Daily  change— 4:  minutes,  vearly. 


STARS 

JUi.V.                                           1 

Right 
Ascen- 
sion. 

Declina- 
tion. 

Name  and  Magnitude. 

1 

4 

8 

12 

16 

20 

24 

28 

h.   m. 

o     3 
o    8 

o  35 

2S33    N. 
14  3H  N. 
56    0    N. 

a  Andromedx(Alpheratz)2- 1 
y  Pegasi  {A Igenib)      ...3-0 
a  Cassiopeise  {Schedir)   2-5 

h.  m. 
1727 
17  31 
1758 

h.  m. 
17  14 
17  19 
1746 

h.  m. 
1658 
17    3 

1729 

h.  m. 

16  41 
1646 

17  13 

h.   m 
16  25 
16  30 
1657 

h.  m. 
16    9 
16  14 
16  41 

h.  m. 
1553 
1558 
1625 

h.  m. 
1537 
1542 
16    9 

0  39 

1  4 
I  34 

18  31    S. 
35    6iN. 

57  44    S. 

^Ceii  (Diphda)  2-1 

18     2 
1827 
1857 

1750 
18  15 
1845 

1733 

'?59 
1828 

17  16 
1742 

18  12 

17     0 
17  26 
1756 

1644 
17  10 
1740 

1628 
16  54 
1724 

16  12 
1638 

17  8 

/3  Andromedse  {Mirick)  2-2 
a  Kridani  {Achernar)  ...i-o 

2      2 

2  57 

3  '7 

23    0    N. 

3  42iN. 

4931    N. 

a.  Aneiis  {Hamal)    2-0 

a  Ctii  \Menkar)  2-7 

a  Persei I-9 

1925 
20  20 
20  41 

19  13 

20  8 

2028 

1856 
1952 
20  12 

1839 
1935 
1955 

1823 
19  19 
1939 

18  7 

19  3 
1923 

17  51 
1847 
19    7 

1735 
18  31 
18  51 

4  30 

5  9 

5  10 

16  19   N. 

45  54    N- 
819    S. 

a  T&uri  {A Idebaran)  ...i-o 

a  Aurigge  (Cape/ la) 0-2 

^  Orionis  (liigel) 0-3 

2154 
2233 
2233 

21  42 

22  20 
22  21 

2125 
22    4 
22    4 

21      8 

21  47 
21  48 

2052 
21  31 
21  32 

2036 
21  15 
21  16 

20  20 
2059 

21  0 

20    4 
2043 
2044 

5  20 
5  27 
5  31 

28  3iiN. 

0  22    S. 

1  16   S. 

iSTauri  [El  Nath)  1-9 

5  Ononis  {Mintnka)    ...2-5 
c  Orionis  {Alnilam)    ...1-8 

2243 
22  50 
2255 

2231 
2238 
22  42 

2215 
22  21 
22  26 

21  58 

22  5 
22     9 

21  42 

21  49 
21  53 

21  26 
21  33 
2137 

21   10 
21    17 
21  21 

2054 
21     I 
21    5 

536 
5  43 
5  50 

34    8    S. 
942  s. 
723    N. 

aColumbae    2-7 

K  Orionis  (AS'aijoA) 2-2 

a  Orionis  {Betelguese) ...  1-2 

2259 

23    6 
23  13 

2247 
2254 
23      I 

2231 
22  38 
2244 

22  14 
22  21 
2228 

21  58 

22  5 

22  12 

21  42 
21  49 
21  56 

21   26 
21  33 

21   40 

21  10 

21  17 
21  24 

6  22 
6  41 
655 

5239  s. 
1635   s. 
28  5oi  S. 

a  Argus  (Canopus)  0-4 

a  Canis  Maj.  {Siriiis)  -  1-4 
t  CanisMajoris(/l(iara)  1-5 

2345 
0    4 
0  18 

2333 
2352 

0    6 

23  16 
2335 
2349 

2259 
23  19 
2332 

2243 

23    3 

23  16 

2227 

22  47 

23  0 

22   II 
2231 
2244 

21  55 

22  15 
22  28 

7  28 

7  34 
7  39 

32    6   N. 

5  28i  N. 
28  15^  N. 

a''  Geminorum  {Castor)  2-0 
a  Canis  Min.  (Frocyon)  0-5 
j8  Geminorum  (Po//M.r)   1-2 

052 
057 
I    3 

039 
045 
0  50 

0  23 
0  29 
034 

0    6 
0  12 
017 

2350 

2356 

0   I 

2334 
2340 

2345 

23   18 
23  24 
2329 

23    2 
23    8 
2313 

9  14 

9  23 

10    3 

5852    S. 
8  14   S. 

I2  26iN. 

t  Argils   2-2 

a  Hydrse  {Alphard)    ...2-2 
a  Leonis  {Begulus) 1-4 

246 
326 

2  25 
234 

3  14 

2    9 
2  17 
258 

152 
2     0 
241 

136 

144 
225 

I  20 

1  2S 

2  9 

I    4 
I  12 

153 

048 
056 
I  37 

10  15 

10  58 

11  9 

20  20   N. 
62i6iN. 

21  4    N. 

y^ 'Leonis  (Algeiba)    ,..2-5 
a  Ursse  Majoris  (Dubhe)  2-0 
d  Leonis  {Zosma) ...2-8 

338 
421 
432 

326 

4   9 
420 

3  9 
352 

4  3 

252 

3  35 
3  47 

236 
319 
331 

2  20 

3  3 
3  15 

2    4 
247 

259 

148 
231 
243 

II  44 

11  49 

12  21 

15    7    N. 
5414    N. 
62  33iS. 

j8  Leonis  {Denebola)    ...  2  - 2 
7  Ursse Majoris(PA^co^a) 2-6 
a'  Crucis  i-o 

5    7 
5  12 

5  44 

4  55 

5  0 
532 

438 

4  43 

5  16 

422 
4  26 

4  59 

4    6 

410 
4  43 

350 
3  54 

427 

3  34 
338 

4  II 

318 
322 

3  55 

12  25 

12  29 
12  57 

1558   S. 
2251^8. 

II  29    M. 

S"^  Con'x  (Algores)  3-1 

/SCorvi 2-8 

t  V\xgm\s,{Vindemiatr%x)'3-0 

5  4« 

6  21 

536 

5  19 

524 
552 

5    2 

5    7 
5  35 

446 
451 
519 

430 

4  35 

5  3 

414 
419 

4  47 

358 
4    3 
431 

13  20 
13  44 
13  57 

1039  s. 

4948    N. 
59  54    S. 

aVvcgim?,  {^ pica)      ....1-2 
T)  \Jxsxyid.].{^enetnasch)2-o 
/3Centauri....„ 0-8 

643 
7    7 
720 

631 

655 
7    8 

614 
638 
651 

621 
635 

6  19 

526 

5  49 

6  3 

5  10 
5  33 
5  47 

4  54 
517 
531 

14  II 
14  33 
1445 

19  41    N. 
6026   S. 

1538  s. 

aBootis  {Arcturus) 0-3 

a''  Centauri  i-o 

aLibrae 3-0 

7  34 
756 

8  9 

722 

7  44 
756 

7    6 

727 
740 

649 
711 

723 

633 
655 

7    7 

617 
639 
651 

6    I 

623 
635 

11 

6  19 

15  12 
15  31 
15  39 

9    lis. 

27    2iN. 

644   N. 

/3  Librae 2-7 

aCoronae 2-4 

a  Serpentis(  Unukalhai)2-'j 

835 
854 
9    3 

823 
842 
850 

8    6 
834 

7  49 

8  8 
817 

7  33 
752 

8  I 

7  17 
736 
7  45 

7    I 
720 
729 

645 
7    4 
7  13 

16    0 
16  23 
16  38 

1932  s. 

26  13  s. 
3147    N. 

§^  Scox^n  {Akrab) 3-0 

a  Scorpii  {Antares) 1-2 

^  Herculis  3-1 

923 

9  47 

10    2 

911 
9  34 
9  49 

854 
9  18 

9  33 

837 
916 

821 
845 
9   0 

8    5 
8  29 

844 

7  49 
813 
828 

7  33 

7  57 

8  12 

16  38 

17  5 
17  30 

68  51    S. 

1536  s. 

1238   N. 

a  Trianguli  Australia   .,.2-2 

»^  Ophiuchi    2-6 

a  0^hvxc\i\{RasAlaghue)2-2 

10    2 
1028 
1054 

9  49 
10  16 
10  41 

9  33 

9  59 

1025 

9  16 

942 

10    8 

9    0 
9  26 
952 

844 
9  10 

936 

828 

854 
920 

812 
838 
9    4 

17  54 

18  34 

19  46 

51  30    N. 
38  4iiN 

837    N. 

y  Draconis  {Etanin)   ...2-4 
a  LiVTx  (Veaa) 0-2 

II  18 
II  57 
13    9 

"    5 

II  44 

1257 

1049 
II  28 
1240 

1032 
II  II 
1224 

10  16 

1055 
12    8 

10  0 
1039 

11  52 

9  44 
1023 
II  36 

928 

10  7 

11  20 

a  Aquilse  (-^Ztoir)    1-0 

20  18 

20  38 

21  16 

57    3    S. 
4456   N. 
62  loi  N. 

a  Pavonis  2-1 

oCygni  (Deneb)  1-3 

a  Cephei  {Aldtramin)   2-6 

13  41 

14  I 

1439 

1329 

1349 
1427 

13  12 
1332 

14  II 

1256 
13  16 
1354 

12  40 

13  0 
1338 

1224 

1244 
1322 

12    8 

12  28 

13  6 

11  52 

12  12 
1250 

22    2 

22  52 

23  0 

4726   S. 
30    8    S. 
14  41    N. 

aGruis  1-9 

a  Pis.  Aust  ( Fomalhaut)  1  -3 
a  Pegasi  {Markab)  2-6 

1525 
16  15 
16  23 

15  13 

16  II 

1456 
1547 
1554 

1440 
1530 
1538 

1424 

15  14 
1522 

14  8 
1458 

15  6 

1352 
1442 
1450 

1336 
1426 
1434 
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APPROXIMATE    APPARENT    TIME    OP 
PRINCIPAL    FIXED    STARS. 


THE    MERIDIAN    PASSAGE    OF    THE 
Daily  change — 4  minutes,  nearly. 


STAR'S 


Right 
Ascen- 
sion. 


h.  m 
o  3 
o    8 

o  35 

0  39 

1  4 

1  34 

2  2 

2  57 

3  17 

4  30 

5  9 
5  10 
5  20 
5  27 
5  31 

536 
5  43 

5  50 

6  22 

6  41 
655 

7  28 
7  34 
7  39 

9 
9 
o 


14 

23 

3 

o  15 

0  58 

1  9 
I  44 

1  49 

2  21 

2  25 
2  29 

2  57 

3  20 
3  44 

3  57 

4  II 
4  33 

4  45 

5  12 
5  31 
5  39 
6 


o 
23 
38 

38 
5 
7  30 

7  54 

8  34 

9  46 

20  18 

20  38 

21  16 

22  2 

22  52 

23  o 


Declina- 
tion. 


28  33  N. 
i4  38iN. 

56  o  N. 

18  31  S. 
35  6iN. 

57  44  S. 
23  o  N. 

3  42i  N. 
4931  N. 

16  19  N 

45  54  N. 

8  19  S. 

28  3iiN. 

0  22  S. 

1  16  S. 

34  8  S. 
942  S. 
7  23  N. 

5239  s. 

1635  S. 
28  50^  S. 

32  6  N. 

5  m  N. 

28i5iN. 

5852  S. 

814  S. 

12  26i  N. 

20  20  N, 
62  i6i  N, 

21  4  N 

15  7  N, 
54  14  N, 
62  33i  S. 

1558  S. 

22  5liS. 

II  29  N, 

1039  S. 
4948  N, 

59  54  S. 

19  41  N, 

60  26  S. 

1538  s. 


lis. 

2iN 


644  N 


1932 
26  13 

31  47 
6851 
1536 
1238 

51  30  N 
38  4iiN 
837  N 
57  3  S. 
4456  N 
62  loi  N 

47  26  S. 
30  8  S. 
1441    N 


Name  and  Magnitude. 


a  Andromed8e(^^/'A€rate)2- 1 

7  Pegasi  {Algenib)  3-0 

a  Cassiopeise  {Hchedir)  2-5 

pCeti  (DipMa)  2-1 

j3  Andromcdx  (Mirach)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Arietis  ( Hamal)    2-0 

a  Ceti  {Menkar)  2-7 

a  Persei I-9 

a  Tauri  (^  Ideharan)  . . .  i  -o 

a  Aurigge  (Capella) 0-2 

/3  Ononis  {Bigel) 0-3 

/S  Tauri  (AY  A^a^A)  1-9 

i  Orionis  {Mintaka)  . .  2-5 
«  Orionis  {ALniiam)    ...1-8 

a  Columbae    2-7 

ic  Orionis  {Saiph) 2-2 

a  Orionis  [Betdguese)  . .  i  -2 

a  ArgAs  {Canopus)  0-4 

a  Canis  Maj.  {Sirius)  -  1-4 
«  Canis  Majoris(^rfara)  1-5 

a'  Geminorum  {Cantor)  2-0 
a  Canis  Min.  {Frocyon)  0-5 
)3  Geminorum  (PoZtM^)   1-2 

I  Argfls 2-2 

a  Hydrx  (A Iphard)  ...2-2 
a  Leonis  {Eegulus) 1-4 

y^  heonis  (Algeiba)  .2-5 
a  Ursae  Majoris  {Dubhe)  2-0 
5  Leonis  (Zosma) 2-8 

j8  Leonis  {Denebola)  .2-2 
7  Urs2eMajoris(/'Atf(;(ia)2-6 
a^  Crucis  i-o 

5'  Corvi  {Algores)  3-1 

/SCorvi 2-8 

t  YiTgm\s{Vindemiatrix)yo 

a  Virginis  (Spica)    1-2 

T]  \JrsxM.2ij.{£enetnasch)2-o 
/3  Centauri     0-8 

a  Bootis  {Arcturus) 0-3 

a'*  Centauri   i-o 

a  Librae  3-0 

/3  Librae 2-7 

a  Coronae 2-4 

a  SeTpeniis{Unukalhai)2-y 

/3^  Scorpii  {Akrab) 3-0 

a  Scorpii  {Antares) 1-2 

^  Herculis 3-1 

a  Trianguli  Australis  ...2-2 
1;  Ophiuchi    2-6 

a  0^\).\\xch.\{Ras Alaghue)2-2 

7  Draconis  {Etanin)  ...  2-4 

aLyrx  (Vega)  0-2 

a  Aquilae  (A  Itair)    i  -o 

a  Pavonis  2-1 

a  Cygal  {Deneb)  1-3 

a  Cephei  {A  Ideramin)    2  6 

aGruis 1-9 

a  Pis.  Aust  {Fomalhaut)  1-3 
a  Pegasi  {Markab)  2-6 


AUGUST. 


h.  m. 
15  22 

15  26 
1553 

1557 

16  22 

16  52 

17  20 

18  15 
1836 

1949 
20  28 

20  28 

2038 
2045 
2049 

2054 

21  I 
21  8 

21  40 

21  59 

22  13 

2247 
22  52 
2258 

033 

0  41 

1  21 

1  33 

2  16 

2  27 

3  2 
3  7 
3  39 

3  43 

348 

4  16 

438 

5  2 
515 

5  29 

6  4 

630 
649 
658 

718 
742 

7  57 

7  57 

849 

9  13 
952 
II  4 

II  36 

II  56 

1234 

13  20 

14  10 
14  18 


h.  ra. 
15  10 

15  15 
1542 

1545 

16  II 

16  41 

17  8 

18  4 
18  24 

1937 
20  16 
20  16 

20  27 
2034 
2038 

2043 
20  50 

20  56 

21  28 

21  47 

22  I 

2235 
22  41 
22  46 

o  21 

0  29 

1  10 

1  21 

2  4 
2  16 

251 
255 
328 

331 
336 

4  4 

427 
450 

5  4 

518 
540 
552 
618 

637 
646 

7  6 
730 
7  45 

7  45 

8  II 

837 

9  I 

940 

1053 

II  25 

II  45 
1223 

13  9 
1359 

14  6 


8 


h.  m. 
1455 
1459 

15  26 

1530 
1555 

16  25 

1653 
1748 

18  9 

19  22 

20  I 
20  I 

20  II 
20  18 
20  22 

20  27 
2034 

20  41 

21  13 
21  32 

21  46 

22  20 
22  25 
22  31 

O  6 

0  14 

054 

1  6 

1  49 

2  o 

235 

2  40 

3  12 
316 
321 

3  49 

4  II 

4  35 
448 

5  2 
525 

5  37 

6  3 

6  22 

631 
651 

7  15 
730 

730 
756 
822 

846 

925 

1037 

II  9 

11  29 

12  7 

1253 
1343 

13  51 


12 


h.  m. 
1439 
1444 
15  II 

15  15 
1540 

16  10 

1638 
1733 
1753 

19  6 
1946 
1946 

1956 

20  3 
20  7 

20  12 
20  19 
20  26 

20  58 

21  17 

21  31 

22  4 
22  10 
22  15 

2351 

2359 

039 

051 

1  34 
145 

2  20 

2  25 
257 

3  I 
3  5 

3  33 

356 

4  20 

4  33 

4  47 

5  9 

5  22 

548 

6  7 

6  16 

636 
659 

7  14 

7  14 
741 

8  6 

830 

9  10 

10  22 

1054 

11  14 
II  52 

1238 
1328 
1336 


16 


h.  m. 
1424 
1429 
1456 

15  o 

1525 
1555 

16  23 

17  18 
1738 

18  51 

19  31 
19  31 

19  41 

1948 

1952 

1957 

20  4 

20  II 

2043 

21  2 
21  16 

21  49 

21  55 

22  O 

2336 
2344 

0  24 

036 

1  19 

1  30 

2  5 

2  10 

2  42 

2  46 
2  50 
318 

341 

4  5 
4  18 

432 

4  54 

5  7 

5  33 
552 

6  I 

621 
644 
659 

659 

7  26 

751 

855 

10  7 
1039 
1059 

11  37 

12  23 

13  13 
13  21 


23 


h.  in. 
14  9 
14  14 

14  41 

1445 

15  10 
1540 

16  8 

17  3 
1723 

1836 
19  16 
19  16 

19  26 
1933 
1937 

1942 
1949 
1956 

20  28 
2047 

21  I 

21  34 
21  40 
21  45 
23  21 
2329 
o    9 

0  21 

1  4 

1 15 
150 

1  55 

2  27 

231 
235 

3  3 

3  26 
350 

4  3 

4  17 

4  39 
452 

518 

5  37 
546 

6  6 

6  29 
644 

644 

7  II 
736 

8  o 
840 
952 

10  24 
1044 

11  22 

12  8 
1258 

13  6 


24 


h.  m. 
1354 
1359 
14  26 

1430 
1455 
1525 

1553 
1648 

17  8 

18  21 

19  I 
19  I 
19  II 
19  18 
19  22 

1927 
1934 

19  41 

20  13 
20  32 

20  46 

21  19 
21  25 
21  30 

23  6 
23  14 
2354 

0  6 
049 

1  o 

I  35 

1  40 

2  12 

2  16 

2  20 

248 

3  II 

3  35 
348 

4  2 
424 

4  37 

5  3 
5  22 
531 


7  45 

82s 

9  37 

10  9 

10  29 

11  7 

11  53 
1243 

12  51 


88 


TABLE     V. 


APPROXIMATE    APPARENT    TIME    OF    THE    MERIDIAN    PASSAGE    OF    THE 
PRINCIPAL    FIXED     STARS.        Daily  change— 4:  minutes,  marly. 


STARS 


Kight 
Ascen- 
sion. 

Declina- 
tion. 

h.   w. 

o  3 
o  8 

o  35 

2^8  33  N. 
14  38i  N. 
56  0  N. 

0  39 

1  4 
I  34 

18  31  S. 
35  6iN. 
57  44  S. 

2   2 

2  57 

3  «7 

23  0  N. 

3  42^  N. 
4931  N. 

4  30 

5  9 
5  10 

16  19  N. 

45  54  N- 
819  S. 

5  20 

5  27 
5  31 

28  3iiN. 
022  S. 
I  16  S. 

5  36 
5  43 
5  50 

34  8  S. 
942  s. 
723  N. 

6  22 
6  41 
655 

5239  s. 

1635  S. 
28  5oi  S. 

728 
7  34 
7  39 

32  6  N. 

5  28i  N. 
28  15^  N. 

9  14 

9  23 

10  3 

5852  S. 
8  14  S. 

I2  26iN. 

10  15 

10  58 

11  9 

20  20  N. 
62i6iN. 

21  4  N. 

II  44 

11  49 

12  21 

15  7  N. 
5414  N. 
62  33iS. 

12  25 
12  29 
12  57 

15  58^  s. 

2251^8. 
II  29  N. 

13  20 
13  44 
13  57 

10  39  S. 
4948  N. 
59  54  S. 

14  II 
14  33 
14  45 

19  41  N. 
6026  S. 
1538  S. 

15  12 
15  31 
15  39 

9  liS. 

27  2iN. 

644  N. 

16  0 
16  23 
1638 

1932  s. 
2613  s. 
3147  N. 

16  38 

17  5 
17  30 

68  51  S. 
1536  S. 
1238  N. 

17  54 

18  34 

19  46 

5130  N. 

38  4iiN. 

837  N. 

20  18 

20  38 

21  16 

57  3  S. 
4456  N. 
62  loi  N. 

22  2 

22  52 

23  o- 

47  26  S. 

30  8  S. 
14  41  N. 

Name  and  Magnitude. 


SEPTEMBER. 


8 


12 


16 


20 


24 


a  A.ndiXOvi\Qd?eLAlpheratz)2-i 
7  Pegasi  {A  Igenib)  . .  .3-0 
a  Cassiopeise  [Schedir]   2-5 

^  Ceti  {Diphda)  2-1 

/3  Andromedse  {Mirach)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Arietis  {Hamal)    2-0 

a  Ceti  {Menkar)  2-7 

aPersei... I-9 

a  Tauri  {A  Ideharan)  . . .  i  -o 

a  Aurigse  {Cape/ la) 0-2 

/3  Orionis  {Rigel) 0-3 

^  T2MX1  [El  Nath)  1-9 

^  Oxioms  {Mintaka)  ...2-5 
c  Orionis  {Alnilam)    . . . i -8 

a  Columbse    2-7 

K  Oxionis  {Saiph) 2-2 

a  Orionis  {Betelgv£8e) ...  1-2 

a  A  rgiis  ( Canopus)  0-4 

a  Canis  Maj.  (Sirius)  -  I-4 
t  Canis  Maj  oris  (^c^ara)  1-5 

a'*  Geminorum  (Cantor)  2-0 
a  Canis  Min.  {Procyon)  0-5 
/3  Geminorum  {Pollux)  1-2 

t  Argils  2-2 

aYLydiXiR  {Alphard)  ...2-2 
a  Leonis  (Eegulus) 1-4 

7^  Leonis  {Algeiba)  ...2-5 
a  Ursae  Majoris  {Dubhe)  2-0 
d  heonis  {Zosma) 2-8 

^  L.eonis  {Denebola)  ...2-2 
7  UrsseMajoris(PA(?(7c^a)2-6 
a^  Crucis  ihd 

d^  Coxvi  {Algores)  3-1 

/SCorvi 2-8 

e  Yixg\nis{Vindemiatrix)2-o 

aVirginis(  pica)    1-2 

rj  Ursse  Maj. (^ene^nascA)  2-0 
/3  Centauri 0-8 

a  Bootis  (Arciurus) 0-3 

a''  Centauri  i-o 

a  Librae 3-0 

j3  Librae 2-7 

a  Coronae  2-4 

a  Serpentis(C7wM^a/Aai)2-7 

)8^  Scorpii  (Akrab) 3-0 

a  Scorpii  {Antares) 1-2 

^  Herculis  3-1 

a  Trianguli  Australis  ...2-2 
jj  Ophiuchi    2-6 

a  Ophiuchi{RasAlaghiie)2-2 

7  Draconis  {Etanin)   ...  2-4 

aLyrae  {Vega) 0-2 

a  Aquilae  {A  Itair)    1-0 

a  Pavonis  2-1 

aCygm(Den€b)  1-3 

a  Cephei  {Alderamin)   2-6 

aGruis  1-9 

a  Pis,  Aust  ( Fomalhaut)  i  -3 
aVegdiS\{Markab)   2-6 


h.  m. 
1325 
1330 
1357 

14  I 
14  26 
1456 

1524 
16  19 
1639 

1752 

18  31 
1832 

1842 
1849 
1853 
1858 

19  5 

19  12 

1944 

20  3 
20  17 

20  50 

20  56 

21  I 

22  36 
2245 
2325 

2337 

0  20 

031 

1  6 
I  II 

1  43 

147 
151 
219 

2  42 

3  6 
3  19 

3  33 

3  55 

4  7 

4  34 

4  53 

5  I 
5  22 

5  45 

6  o 

6  o 
6  27 

6  52 

7  16 
7  56 
9  8 

940 

10  o 
1038 

11  24 

12  14 
12  22 


h.  m. 
13  14 

13  19 
1346 

1350 

14  15 
1445 

15  13 

16  8 
1628 

17  41 

18  21 
18  21 

18  31 
1838 
1842 

1847 
1854 

19  I 

1933 
1952 

20  6 

20  39 
2045 
20  50 

22  26 

22  34 

23  14 
23  26 

o  9 

0  20 

055 

1  o 

1 32 
136 

1  40 

2  8 

231 

255 

3  8 
3  22 

3  44 
3  57 

423 
442 

451 

5" 

5  35 
5  49 

5  49 

6  16 

6  42 

7  5 
7  45 
857 

929 
9  49 

10  27 

11  13 

12  3 
12  II 


h.  m. 
13  O 

13  5 
1332 

1335 

14  I 
14  31 

1458 
1553 

16  14 

17  27 

18  6 
18  7 

18  17 
18  24 
1828 

1833 

18  40 

1847 

19  18 
1938 

19  51 

20  25 
20  31 
2036 

22  II 

22  19 

23  o 

23  II 

2354 

o  6 

0  41 

045 

1  18 

I  21 

1  26 
154 

217 

2  40 

254 

3  8 
330 
342 

4  8 
427 
436 

456 

5  20 
5  35 

5  35 

6  I 
627 

651 
730 
843 

915 

9  35 

10  13 

1059 

11  49 

II  57 


h.  m. 
245 

2  50 

3  17 

321 
346 

4  16 

4  44 

5  39 
5  59 

7  12 
752 
752 

8  2 
8  9 
813 

8  18 
825 
832 

9  4 
923 
9  37 

20  10 
20  16 

20  21 

21  57 

22  5 

2245 

2257 
2340 

2351 

0  26 
031 

1  3 
I  7 


1  39 

2  2 

2  26 
239 

253 

3  15 
327 

3  54 

4  13 

4  22 

442 

5  6 
5  20 

5  20 
5  47 
613 

636 
7  16 

828 

9  o 

9  20 

958 

1044 

II  34 
II  42 


h.  m. 
12  31 

12  36 

13  3 

13  7 
1332 

14  2 

1430 
1525 
1545 
1658 
1737 
1738 

1748 
1755 
1759 
18  4 
18  II 
18  18 

18  50 

19  9 
1923 

1956 

20  2 

20  7 

21  42 

21  51 

22  31 

2243 

23  26 
2337 

O  12 
017 
049 

053 
057 
125 

148 
2  12 

2  25 

239 

3  I 

3  13 

340 
358 

4  7 
428 

5  6 
5  6 

5  33 
558 

6  22 

7  2 

8  14 

846 

9  6 
9  44 

1030 
II  20 
II  28 


h.  m. 
12  17 
12  22 
1249 

12  52 

13  18 
1348 

14  15 

15  II 
15  31 
1644 
1723 
1723 

1734 
17  41 

1745 

17  50 
1757 

18  3 

1835 
1854 

19  8 

1942 
1948 
1953 
21  28 

21  36 

22  17 

22  28 

23  II 
2323 

2358 

0  2 

035 
038 
043 

1  II 

134 

1  57 

2  II 

2  25 
247 

2  59 

325 

3  44 

3  53 

413 

4  37 
452 

452 
518 

5  44 

6  8 

647 
8  o 

831 

852 
930 

10  16 

11  6 
II  13 


h.  m. 
12  3 

12  7 
1234 
1238 

13  3 

1333 

14  I 

1456 
15 17 

16  30 

17  9 
17  9 

17  19 
17  26 

17  30 

1735 
1742 

1749 

18  21 
18  40 
1854 

1928 
1933 
1939 

21  14 

21  22 

22  2 

22  14 
2257 

23  8 

2343 

2348 

o  20 

0  24 
028 
057 

1  19 

1  43 
156 

2  10 
232 
245 

311 
330 

3  39 

3  59 
423 
438 

438 
5  4 
530 

5  54 
633 
7  45 

817 

837 

9  15 

10  I 

10  51 

1059 


TABLE     V. 


8» 


APPROXIMATE    APPARENT    TIME    OF    THE    MERIDIAN    PASSAGE    OF    THE 
PRINCIPAL    FIXED     STARS.        Daily  change— A  minutes,  nearly. 


STAR'S 


Right 

Ascen- 
sion. 


h.  m. 
o  3 
o  8 

o  35 

0  39 

1  4 
I  34 


5  lo 

5  20 

5  27 
5  31 

5 
5 
5 
6 
6 
6 

7 
7 
7 

9 
9 
o 

o 
o 


36 

43 
50 

22 

41 
55 
28 
34 
39 

M 

23 

3 

15 
58 
I  9 
I  44 

1  49 

2  21 

2  25 
2  29 

2  57 

3  20 
3  44 

3  57 

4  II 
4  33 

4  45 

5  12 
5  31 

39 


o 

23 
38 

38 
5 

7  30 

I  54 

8  34 

9  46 

20  18 

20  38 

21  16 

22  2 

22  52 

23  .0 


Declina- 
tion. 


2833    N, 

14  38i  N, 

56  o   N. 

18  31  S. 
35    6iN. 

57  44  S. 
23    o   N. 

3  42i  N. 
4931    N. 

16  19    N. 

45  54   N. 

8  19    S. 

28  3iiN. 

0  22    vS. 

1  16   S. 

34  8  S. 
942  S. 
723   N. 

5239  s. 
1635  s. 
28  50^  S. 

32    6    N. 

5  28t^  N. 

28  i5iN. 

5852    S. 

8  14   S. 
12  26i  N, 

20  20  N. 
62  i6i  N. 

21  4    N. 

15  7  N. 
54  14  ^ 
62  33i  S. 

1558  S. 

22  5iiS. 
II  29    N. 

1039  S- 
4948    N. 

59  54   S. 

19  41    N. 

60  26  S. 
1538    S. 

9  lis. 

27  2^  N. 
644    N, 


1932 
26  13 
31  47 
68  51 
1536 
1238 

51  30   N, 

38  41^  N, 

837    N, 

57  3  S. 
4456  N, 
62  loi  N, 

47  26  S. 
30  8  S. 
14  41    N. 


Name  and  Magnitude. 


a  A.ndjcomQd2e{Alpheratz)2- 1 

yVQga.%\{Algenih) 3-0 

a  Cassiopeise  {Schedir)  2-5 

p  Ceti  (Diphda)  2-1 

/3  Andiomcdx  (Mirach)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Arietis  {Hamal)    2-0 

a  C^ii  {Menkar)  2-7 

a  Persei 1-9 

a  Tauri  {A  Idebaran)  . . .  i  -o 

a  Aurigse  {Capella) 0-2 

/3  Ononis  {Bigel) 0-3 

iS  Tauri  [El  Nath)  1-9 

B  Or'xoxns  {Mintaka)  ..2-5 
«  Orionis  {Ainilam)    ...1-8 

a  Columbse    2-7 

K  Orionis  [Saiph) 2-2 

a  Orionis  {Betelguese)  . .  i -2 

a  Axg^?,  {Canopus)  0-4 

a  Canis  Maj.  {Sirius)  -  1-4 
c  CanisMajoris(ylc?a/-a)i-5 

a'  Geminorum  (Cantor)  2-0 
a  Canis  Min.  {Procyon)  0-5 
^  Geminorum  (PoZZmo?)   I -2 

1  Argiia .,.2  2 

a  Hydrse  {Alphard)  ...2-2 
a  Leonis  {Regulus) 1-4 

7^  Leonis  {Algeiha)  ...2-5 
a  Ursse  Majoris  {Dubhe)  2-0 

5  Leonis  {Zosma) 2-8 

/3  Leonis  {Deneholn)  ...2-2 
7  UrsseMajoris(PA6'c^^a)2-6 
a^  Crucis  i-o 

5'  Corvi  {Algores)  3-1 

/SCorvi 2-8 

6  Virginis(Fiwc?e?»iairia;)3-o 

a  Virginis  (*Spica)    1-2 

r\  Urs8eMaj.(Bew«^wa5cA)2-0 
/3  Centauri     0-8 

a  Bootis  (Arcturus) 0-3 

a'*  Centauri   i-o 

a  Librae  3-0 

/3  Librae 2-7 

a  Coronge  2-4 

a  Serpentis  ( Unuka1hai)2-J 

/3^  Scorpii  {Akrab) 3-0 

a  Scorpii  {Antares) 1-2 

Z,  Herculis 3-1 

a  Trianguli  Australis   ...2-2 

»;  Ophiuchi    2-6 

a  O'^la.hxchiiRas  Alaghue)2-2 

7  Draconis  [Etanin)  ...  2-4 

a.'Lyxdi  {Vega)  0-2 

a  Aquilae  {A  Itair)    i  -o 

a  Pavonis  2-1 

aCygniiDeneb)   1-3 

a  CtY>\it\  {Alderamin)    2-6 

oGruis  ...     1-9 

a  Pis.  Aust  [Fomalhaut)  1-3 
a  Pegasi  {Markab)  2-6 


OCTOBER. 


h.  m. 
I  37 

1  42 

2  9 

2  13 
238 

3  8 

336 
431 
451 

6  4 
643 
644 

654 

7  I 
7    5 


7  10 

7  17 
724 

756 
815 
829 

9  2 
9  8 
913 

20  48 
2057 

21  37 

21  49 

22  32 
2243 

2318 
2323 
2355 

2359 

0  3 
031 

054 

1  18 

1  31 

MS 

2  7 
2  19 

2  46 

3  5 
3  13 

3  34 

3  57 

4  12 

4  12 

4  39 

5  4 
528 

6  8 

7  20 

752 

8  12 
8  50 

936 
10  26 
1034 


h.  m. 
I  26 

1  31 

158 

2  2 

2  27 

257 

325 

4  20 
440 

5  53 
633 
633 

643 

6  50 

654 

659 

7  6 
7  13 

7  45 

8  4 

8  18 

851 
857 

9  2 

2038 

20  46 

21  26 

2138 

22  21 
2233 

23  7 
23  12 
2344 

2348 
2352 

0  20 

043 

1  7 

1  20 

134 
156 

2  9 

235 
254 

3  3 

323 

3  47 

4  I 

4  I 

428 

4  54 

5  17 
5  57 

7  9 

741 

8  I 

839 

925 
10  15 
1023 


h.  m. 
II  12 
II  17 
II  43 

11  47 

12  13 

1243 

13  10 

14  6 
14  26 

1539 
16  18 
16  18 

16  29 
1636 
16  40 

1645 
16  52 
1658 

1730 
1749 
18  3 

1837 
1843 
1848 

2023 
2031 
21  12 

21  23 

22  6 
22  18 

2253 
2257 
2330 

2333 

2338 

o  6 

o  29 

0  52 

1  5 
I  20 

1  42 
154 

2  20 

239 

248 

3  8 
3  3^ 

3  47 

3  47 
413 

4  39 

5  3 
542 
655 

7  26 

7  47 

8  25 

9  II 
10  I 
10  8 


12 


057 
I  2 
I  29 

1  33 

2  28 

2  56 
351 
4  II 

524 
6  4 
6  4 

6  14 

6  21 
625 

630 

637 
644 

716 

7  35 
7  49 

822 

828 

833 

20  9 

20  17 
2057 

21  9 

21  52 

22  3 

2238 
2243 

23  15 

23  19 
2323 
2351 

0  14 
038 
051 

1  5 
127 

1  40 

2  6 

2  25 
234 

254 

3  17 
332 

332 
3  59 
424 

448 
528 

6  40 

7  12 
732 

8  10 

856 
946 

9  54 


16 


h.  m. 

10  42 
1047 

11  14 

II  18 

11  43 

12  13 

12  41 
1336 
1356 

15  9 
1549 
1549 

1559 

16  6 
j6  10 

16  15 
16  22 

16  29 

17  I 

17  20 
1734 

18  7 
18  13 

18  18 

19  54 

20  2 

20  42 

2054 

21  37 

21  48 

2223 

22  28 

23  o 

23  4 
23  8 
2336 

2359 
o  23 
036 

0  50 

1  12 
125 

1  51 

2  10 

2  19 

239 

3  2 

3  17 

3  17 

3  44 

4  9 

4  33 

5  13 

6  25 

657 

7  17 
7  55 
841 
931 
9  39 


20 


h,  m. 

0  27 

032 
059 

1  3 

1  28 
158 

2  26 
321 
341 

4  54 

5  34 
5  34 

5  44 


o 
7 

14 
[646 

7  5 
[7  19 

752 
758 

8  3 

9  39 
9  47 

20  27 

20  39 

21  22 

21  33 

22  8 

22  13 
2245 
2249 
2253 

23  21 

2344 
o  8 

0  21 

035 
057 

1  10 

136 

1  55 

2  4 

2  24 
247 


3  2 
3  29 

3  54 

4  18 
458 
6  10 

6  42 

7  2 
740 

826 
916 
924 


24 


h.  m. 
O  12 

0  17 

044 
048 

1  13 

1  43 

2  II 

3  6 

3  26 

4  39 

5  19 
5  19 

5  29 
536 
540 

5  45 
552 
5  59 

631 
650 

7  4 

7  37 
7  43 
748 

924 

932 
20  12 

20  24 

21  7 
21  18 

21  53 
2158 

22  30 

22  34 

22  38 

23  6 

2329 

2353 
o  6 

o  20 

0  42 

055 

1  21 
I  40 

1  49 

2  9 

2  32 

247 

247 

3  14 

3  39 

4  3 

4  43 

5  55 

6  27 
647 
725 
811 
9  I 
9    9 


00  TABLE     V. 

APPROXIMATE    APPARENT    TIME    OF    THE    MERIDIAN    PASSAGE    OF    THE 
PRINCIPAL    FIXED     STARS.        Daily  change— 4.  minutes,  marly. 


STAR'S 


Right 
Ascen- 
sion. 


h. 
o 
o 
o 

o 

I 

I 

2 
2 

3 

4  30 

5  9 
5  10 


20 
27 
31 
36 
43 
50 
22 
41 
55 
28 
34 
39 

14 

23 

3 

15 

58 

I  9 

I  44 

1  49 

2  21 

2  25 

2  29 

2  57 

3  20 
3  44 

3  57 

4  II 
4  33 
4  45 


12 
31 
39 
o 
23 
38 

38 
5 

7  30 

I   54 

8  34 

9  46 

20  18 

20  38 

21  16 

22  2 

22  52 

23  o 


Declina- 
tion. 


28  33    N. 

14  38i  N. 

56  o    N. 

18  31  S. 
35    6iN. 

57  44  S. 
23    o    N. 

3  42^  N. 
49  31  N. 
16  19  N. 
45  54    N. 

8  19    S. 

28  3iiN. 

0  22    S. 

1  16    S. 

34    8    S. 
942    S. 

7  23    N. 

5239  s. 

1635  S. 
28  5oi  S. 

32    6   N. 

5  28i  N. 
28i5iN. 

5852    S. 

8  14  S. 
12  26i  N. 

20  20  N. 
62  16J  N. 

21  4   N. 

15  7  N. 
54  14  N. 
62  33i  S. 

1558    S. 

22SliS. 

11  29    N. 

1039  s. 

4948    N. 

59  54    S. 

19  41    N. 

60  26  S. 
1538  s. 

9  lis. 
27    2i  N. 

644  N. 

1932  S. 

26  1 3  S. 

31  47  N. 

68  51  S. 
1536    S. 

12  38    N. 

51  30    N. 

38  4iiN. 

837    N. 

57  3  S. 
44  56  N. 
62  loi  N. 

47  26  S. 
30    8    S. 

14  41    N. 


Name  and  Magnitude. 


a  Andromed3e(^  lpheratz)2- 1 
7  Pegasi  {A  Igenib)  ...  3-0 
a  Cassiopeise  {Schtdir)   2-5 

^  Ceti  (Diphda)  2-1 

/S  Andromedse  {Mirach)  2-2 
a  Eridani  {Achernar)  ...i-o 

a  Arietis  (Hamal)    2-0 

a  Ceti  [Menkar)  2-7 

a  Persei 1-9 

a  Tauri  {A  Idebaran)  . . .  i  -o 

a  Aurigae  (Capella) 0-2 

/S  Orionis  [Uigel) 0-3 

p  Taxuri  {El  Nath)  1-9 

5  Orionis  {Mintaka)  ...2-5 
£  Orionis  {Alnilam)    . . .  i -8 

a  Columbse    2-7 

K  Ox'ioms  {Saiph) 2-2 

a  Orionis  {Betelguese) ...  1-2 

a  Argus  (Canopus)  0-4 

a  Canis  Maj.  (Sirius)  -  1-4 
e  Canis  Majoris( /I (iara)  1-5 

a'  Geminorum  [Castor)  2-0 
a  Canis  Min.  (Frocyon)  0-5 
^  Geminorum  (Pollux)   1-2 

t  Argiis  2-2 

a  Hydrae  (^ZpAarrf)  ...2-2 
a  Leonis  {Regulus) 1-4 

7^  Leonis  (Algeiba)  ...2-5 
a  Ursse  Majoris  (Dubhe)  2-0 
5  Leonis  (-^osma) 2-8 

/S  Leonis  (Denebola)  ...2-2 
7  Urs3eMajoris(PA<?Cfl?a)2-6 
a'  Crucis i-o 

S"^  Corvi  (Algores)  3-1 

iSCorvi 2-8 

f  Yii^ms{Vindemiatrix)2-o 

a  Virgims  (Spica)    1-2 

»j  \JrsxMa.].{Benetna8ch)2-o 
/3  Centauri 0-8 

a  Bootis  {A  returns) 0-3 

a"^  Centauri  i-o 

a  Librae 3-0 

/3  Librae 2-7 

aCoronae  2-4 

a  Serpentis(C/wwA;aZAai)2-7 

/31  Scorpii  {Akrab) 3-0 

a  Scorpii  {Autares) 1-2 

$  Herculis 3-1 

a  Trianguli  Australis   ...2-2 

?;  Ophiuchi    2-6 

a  Ophiuchi(^a5^^ap'AMe)2-2 

7  Draconis  {Etanin)   ...2-4 

a  Lyrse  ( FVg'a) 0-2 

a  Aquilae  (^/^air)    1-0 

a  Favonis 2-1 

a  Cygxn  [Deneb)  1-3 

a  Cephei  (Alderamin)   2-6 

aGruis  I-9 

a  Pis.  Aust  ^  Fomalhaut)  i  -3 
a  Pegasi  (Markab)  2-6 


NOVEMBER. 


h.  m. 
941 
946 

10  13 

o  17 

0  42 

1  12 

I  40 

235 
255 

4  8 
448 
448 

458 

5  5 
5    9 

5  14 
521 
528 

6  o 

6  19 
633 

7  6 
7  12 
7  17 

853 
9  I 
941 

9  53 

20  36 
2047 

21  22 
21  27 

21  59 

22  3 

22  7 
2235 
2258 

23  22 
2335 
2349 

O  II 

o  24 

0  50 

1  9 

1  18 

138 

2  2 
2  16 

2  16 
243 

3  8 

332 

4  12 
524 

556 
6  16 

654 
740 
830 
838 


h.  m. 
930 
9  34 

10    I 

10   5 

10  31 

11  o 

II  28 
1223 
1244 

1357 
1436 
1436 

1446 
1453 
1458 

15  2 
15  9 

15  16 

1548 

16  7 

16  21 

1655 

17  I 

17  6 

18  41 

1849 
1929 

19  41 

20  24 

2035 

21  10 
21  15 
21  47 

21  51 

21  56 

22  24 

22  46 

23  10 
2323 

2338 
2359 

0  12 

038 
057 

1  6 

I  26 

1  50 

2  5 

2  5 
2  31 
257 
321 

4  o 

5  12 

544 

6  4 
643 

7  28 
819 
826 


h.  m. 
9  14 
9  19 
9  45 

9  49 

10  IS 

1045 

11  12 

12  8 

12  28 

13  41 

14  20 
14  20 

14  31 
1437 
1442 

1447 
1454 

15  o 

1532 

15  51 

16  5 

1639 

1645 
16  50 

1825 
1833 

19  13 

1925 

20  8 

20  19 

2054 
2059 

21  32 

21  35 

21  40 

22  8 

22  30 

22  54 

23  7 
23  22 
2344 
2356 

o  22 
o  41 

0  50 

1  10 

I  34 
149 

I  49 

215 
241 

3  5 

3  44 

4  56 

5  28 
548 

6  27 

7  12 

8  3 
8  10 


12 


h.  m. 
857 
9  2 
929 

9  33 
9  5^^ 
028 

0  56 

1  52 

2  12 

325 
4  4 
4  4 

4  14 
421 
4  26 

431 
438 

4  44 
516 

5  35 

5  49 

6  23 
6  29 
634 

8  9 
817 
857 

9  9 
952 

20  3 

2038 
2043 

21  16 

21  19 
21  24 

21  52 

22  14 
2238 

22  51 

23  6 
2327 
2340 

o  6 

0  25 
034 

054 

1  18 

I  33 

I  33 

1  59 

2  25 

249 

328 
440 

512 
532 

6  10 

656 

746 

7  54 


16 


h.  m. 
841 
846 
9  13 
917 
942 

10  12 

10  40 

11  35 
II  55 

13  8 
1347 
1348 

1358 

14  5 
14  9 

14  14 

14  21 
1428 

15  o 

15  19 

1533 

16  6 
16  12 
16  17 

1752 
18  o 
18  41 

1853 
1636 

1947 

20  22 

20  27 
2059 

21  3 
21  7 
21  35 

21  58 

22  22 
2235 

2249 

23  II 
2323 

2350 

0  9 
017 

038 

1  I 
I  16 

1  16 

143 

2  8 

2  32 
312 

424 

456 
516 

5  54 

6  40 
730 
738 


20 


h.  m. 

825 
830 
856 

9  o 

9  26 

9  55 

1023 

II  19 

11  39 

12  52 

13  31 
13  31 

13  41 
1348 
1353 

1357 

14  4 

14  II 

1443 

15  2 

15  16 

1550 
1556 

16  I 

1736 
1744 

18  25 

1836 

19  19 
1930 

20  5 
20  10 
2043 
2046 

20  51 

21  19 

21  41 

22  5 
22  18 

2233 

22  54 

23  7 

2333 

2352 

o  I 

0  21 

045 

1  o 

I  o 

1  26 

1 52 

2  16 

255 

4  7 

4  39 
4  59 

538 

623 

7  14 
7  21 


24 


h.  m. 

8  8 

813 
840 

843 

9  9 
9  39 

10  6 

11  2 
II  22 

1235 
13  14 
13  15 

1325 
1332 
1336 

13  41 
1348 
1355 
1427 
1445 
1459 

1533 
1539 
15  44 

17  19 

17  27 

18  8 

18  19 

19  2 

19  13 

1949 
1953 

20  26 

2030 
2034 

21  2 

21  25 

21  48 

22  2 

22  16 

2238 

22  50 

23  16 

2335 
2344 

0  4 
028 
043 

043 

1  9 
135 

^59 
238 
351 
423 
4  43 
521 

6  7 
657 

7  5 
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APPROXIMATE    APPARENT    TIME    OF    THE    JMJJRIDIAN    PASSAGE    OF    THE 
PRINCIPAL     FIXED     STARS.        Daily  phange-^  m'miites\  7\^ariy,       ', 


STAR'S 


DECEMBER. 


Right 
Ascen- 
sion. 

Declina- 
tion. 

h.    m 
o  3 
O  8 

o  35 

2833  N. 
i4  38iN. 
56  0  N. 

0  39 

1  4 
I  34 

18  31  S. 
35  6iN. 
57  44  S. 

2   2 

2  57 

3  17 

23  0  N. 

3  42iN. 

4931  N. 

4  50 

5  9 

5  10 

16  19  N 

45  54  N. 
8  19  S. 

5  20 

5  27 
5  31 

28  3iiN. 
022  S. 
I  16  S. 

5  36 
5  43 
5  50 

34  8  S. 
942  S. 
723  N. 

6  22 

641 
655 

5239  s. 
1635  s. 

28  50^  S. 

728 
7  34 
7  39 

32  6  N. 

5  28i  N. 

28i5iN. 

9  14 

9  23 

10  3 

5852  s. 
814  s. 

12  26^  N. 

10  15 

10  58 

11  9 

20  20  N. 
62  i6i  N. 

21  4  N. 

II  44 

11  49 

12  21 

15  7  N. 
54  14  N. 
62  33iS. 

12  25 
12  29 
12  57 

1558  s. 

22  5iiS. 
II  29  N. 

13  20 
13  44 
13  57 

1039  S- 
4948  N. 
59  54  S. 

14  II 
14  33 
14  45 

19  41  N. 
6026  S. 

1538  s. 

IS  12 
15  31 
15  39 

9  lis. 

27  2iN. 

644  N. 

16  0 
16  23 
16  38 

1932  S. 
2613  s. 
3147  N. 

16  38 

17  5 
17  30 

6851  S. 
1536  S. 
1238  N. 

17  54 

18  34 

19  46 

51  30  N. 

38  Aih  N. 
837  N. 

20  18 

20  38 

21  16 

57  3  S. 
4456  N. 
62  loi  N. 

22  2 
22  52 
23,  0 

47  26  S. 
30  8  S. 
14  41  ^'. 

Name  and  Magnitude. 


a  AndTomtd^Alpheratz)2- 1 

y  ^tgdiSi  {Algenih)  3-0 

a  CassLopeiae  {Schedir)  2-5 

p  Ceil  (Diphda)  2-1 

/S  Andromedae  {Mirach)  2-2 
a  Eridani  {Achernar)  ..i-o 

a  Aneixs  {Hamal)    2-0 

a  Ceti  (Metikar)  2-7 

a  Persei 1-9 

a  Tamn  {A Idebaran)  ...i-o 

a  Aurigae  ( Capella) 0-2 

/3  Orionis  {Eigel) 0-3 

^Tauri  {El  Nath)  1-9 

I  Orionis  {Mintaka)  ...  2-5 
«  Orionis  (^Zni/am)    ...1-8 

a  Columbae    2-7 

K  Orionis  {Saiph) 2-2 

a  Orionis  {Betelguese)  . .  i  -2 

a  AxgH^  {Canopus)  0-4 

a  Canis  Maj.  {Sirius)  -  1-4 
£  Canis  Maj  oris  {Adara)  1-5 

a'  Geminorum  (Castor)  2-0 
a  Canis  Min.  {Procyon)  0-5 
/3  Geminorum  (PoZZm^p)   1-2 

t  Argfls 2-2 

a  Hydrae  (Alphard)  ...2-2 
a  Leonis  (Begulics) 1-4 

7^  Leonis  {Algeiha)  ...2-5 
a  Ursse  Majoris  (Dubhe)  2-0 
S  Leonis  (Zosma) 2-8 

/3  Leonis  [Denebola)  . . .  2-2 
7  Urs8eMajoris(PA6co?a)2-6 
a^  Crucis  i-o 

^^  Corvi  {Algores)  3-1 

/SCorvi 2-8 

t  Wug\m%{Vindefiniatrix)'^-0 

a  Virginis  (Spica)    1-2 

rj  U isds  Maj. {Benetnasch)  2-0 
^  Centauri     0-8 

a  Bootis  (Arcturus) 0-3 

a'^  Centauri  i-o 

a  Librae 3-0 

j8  Librae 2-7 

a  Coronae  2-4 

a  Serpentis  ( Unukafhai)2-y 

/3^  Scorpii  (Akrab) 3-0 

a  Scorpii  {Antares) 1-2 

^  Herculis 3-1 

a  Trianguli  Australis   ...2-2 

»j  Ophiuchi    2-6 

a  Ophiuchi(i2as^Za^AMe)2-2 

7  Draconis  (^^awm)  ...2-4 

a  Lyrx  {Vega) 0-2 

a  Aquilae  {A  Itair)    i  -o 

a  Pavonis  2-I 

a.  Cygni  {Deneb)  1-3 

a  Cephei  (Alderamin)    2-6 

aGruis  ...     1-9 

a  Pis.  Aust  (Fomalkaut)  1-3 
a  Fegzsi  {Markab)  2-6 


h.  m. 
738 

7  43 

8  10 

813 
839 

9  9 

936 

o  32 
o  52 

2  5 
244 
245 

255 

3  2 
3    6 

3  II 

318 
325 

356 

4  16 
429 


5  3 
5  9 
5  14 
649 
657 
738 

7  49 
832 
844 

9  19 

923 

956 

20   o 

20  4 
2032 

2055 

21  18 
21  32 

21  46 

22  8 
22  20 

22  46 

23  5 
23  14 

2334 

2358 

013 

0  13 
039 

1  5 
129 

2  8 

3  21 

3  53 
413 
451 

5  37 

6  27 

635 


725 
730 

7  57 

8  o 
826 
856 

923 
o  19 

039 

152 
231 
2  32 

242 

2  49 
253 

258 

3  5 

3  12 

344 

4  3 
417 

450 
456 

5  I 
636 
645 
725 

736 

8  19 

831 

9  6 
9  10 
9  43 

9  47 

951 

20  19 

20  42 

21  5 
21  19 

21  33 

21  55 

22  7 

2234 

22  52 

23  I 

2322 

2346 

o   o 

o  o 
o  27 

0  52 

1 16 

1  55 

3  8 

340 

4  o 
438 

524 

6  14 
6  22 


h.  m. 
7  8 
7  13 
740 

7  43 

8  9 
838 

9  6 
o    I 

0  22 

1  35 

2  14 
2  14 

2  24 

231 
236 

2  40 
247 
254 
326 

3  45 

3  59 

4  33 
438- 

4  44 

6  19 

6  27 

7  7 

7  19 

8  2 

813 
848 
853 
925 

929 

9  34 
20    2 

20  24 

20  48 

21  I 

21  16 
21  37 

21  50 

22  16 

2235 
2244 

23  4 

23  28 

2343 

2343 
o    9 

035 

059 
138 
250 

3  22 
342 
421 

5  6 

5  57 

6  4 


12 


h.  m. 

6  50 

655 

7  22 

7  26 

751 
821 

848 
9  44 

0  4 

1  17 
156 
156 

2  6 
2  13 
2  18 

223 

2  30 

237 

3  9 
328 

342 

415 
421 

4  26 

6  I 
6    9 

6  50 

7  I 
7  44 
7  55 
830 
835 
9    8 

9  12 
916 
9  44 

20  7 
2031 
2044 

2058 

21  20 
21  32 

21  58 

22  17 
22  26 

22  46 

23  10 
2325 

2325 

2352 

o  17 

0  41 

1  20 
233 

3  5 
325 

4  4 

4  49 

5  39 
5  47 


16 


h.  in. 

6  32 
637 

7  4 
7    8 

7  33 

8  3 

830 

9  26 
946 

I  o 
I  39 
I  39 

1  49 
156 

2  o 


3  57 

4  3 

4  8 

5  44 
552 

6  32 

644 
727 
738 

813 

8  18 
850 

854 
858 

9  26 

1949 
20  13 
20  26 

20  40 

21  2 
21  15 

21  41 

22  o 
22    9 

22  29 
2253 

23  7 

23  7 
2334 
2359 

0  24 

1  3 

2  15 

247 

3  7 
346 

431 
521 
529 


20 


h.  m. 
615 
6  19 
646 

6  50 

7  16 
7  45 

813 
9  8 
929 

0  42 

1  21 
I  21 

I  31 
138 
143 

147 

1  54 

2  I 

233 

2  52 

3  6 

340 
346 
351 
5  26 

5  34 

6  14 

626 

7  9 
7  20 

7  55 

8  o 

832 

836 
841 

9  9 

931 
9  55 

20  8 

2023 
2044 
2057 

21  23 
21  42 

21  51 

22  II 

2235 
22  50 

22  50 

23  16 
2342 

o  6 
045 
157 
2  29 

249 
328 

413 
5  4 
5" 


24 


h.  m. 

5  57 

6  2 
628 

6  32 
658 
728 

7  55 
851 
9  II 

0  25 

1  3 
I  3 

I  13 
I  20 

125 

I  30 

I  37 
I  44 

215 

234 
248 

3  22 

328 
3  33 

5  I 
516 

556 

6  8 

651 

7  2 

7  37 
742 

815 

8  19 
823 
851 

9  14 
9  37 
950 

20  5 

20  27 
2039 

21  5 
21  24 
21  33 

21  53 

22  17 
22  32 

22  32 
22  58 
2324 

2348 

0  27 

1  39 

2  II 

2  32 

3  10 

446 

4  54 
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